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SECTION 1 — OPERATION 


GENERAL 

The Wilson WH2510 is a ten channel VHF business transceiver. The unit can internally store up to ten 
programmed frequencies without battery backup. LED’s are provided for Transmit, Scan, Priority, and 
Message. A Night/Day and Monitor Switch are also provided as standard. 


VOLUME CONTROL/ON-OFF SWITCH 
This control varies the volume of the sound to the speaker. Clockwise rotation turns the unit on and in- 
creases the volume, 


SQUELCH CONTROL 

The squelch control is used to eliminate background noise when there is no signal on the channel and to 
obtain proper scanning action. The control should be moved clockwise until scanning stops or noise is 
heard, and then counter-clockwise just enough to eliminate the noise and proper scan action is obtained. 


MONITOR SWITCH 
Allows the user to monitor the channel during CTCSS operation by moving the switch to the Mon 
position, . 


DAY/NIGHT SWITCH 

The DAY-NIGHT SWITCH controls the brightness of the display and the illumination of the keyboard. 
In the DAY position, the display lights are at maximum brightness and the keyboard is not lighted. In 
the NIGHT position, the brightness of the display is reduced and the keyboard is lighted. 


LED’s 

There are four LED’s in the display. TX — indicates the push-to-talk switch has been pushed with the 
microphone off-hook. SCAN — indicates the radio is in the Scan mode. MSG — indicates a Message is 
being received. PRIORITY — indicates the unit is in the Priority mode. 
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SECTION 2 — SPECIFICATIONS 


General 
Operating«lemperature Range® = set a eee etter ener ont —30°C to +60°C 
Sy. ee ee a a te Ee er kien obo A Gude tcc n 6% x 2% x 10% 
Weidoht oS sconcck ck oe OE ce ie ls ee ee ke aha atic een CRE aen 4 lbs. 14 oz. 
Primary Power Input @ 13.8 VDC 
Transmit ot) dcdsied asec Oe cee ee ee a 5 Amps* 
Receive (At Rated Audio, Po). g2nac).eske oc enue ake ee ten nee 1.1A Max”™ 
Receive (Squielehed) s 2 Se.c.cer, tbe tee aire nln eke othe erento 600 mA Max” 
Antentia Impedance 5s rcrca st teas ee al tad a re sen a nee ee 50 Ohms 
Frequency: Stability: «1. cvakete erste ose eas on eee ee .0005%* 
Receiver 
Sensitivity 
12: dB’SINADB rice. Reset vee poe ae act ae ean ee 35 uV 
20. dBi Quieting is sc seaport ape et Re ee te omer .50 uV 
Selectivity Adjacent Channel (EIA SiNA Die eg ee erence nee ree 70 dB 
intermodulation: Rejection...) -a-cecte somes wien cree nie roe rte een mene eee 70 dB 
Image‘and Spurious Response: 4. aek... tee. «sy eet fe se ey ane an 70 dB 
Modulation Acceptance Bandwidth... 4.24 stars iees eet en eee +7.5 kHz 
Alidio Output'@) 10% Distortionseasas cee ten eee en cnet cae nen eee 5 Watts 
FCC Certifications. re tate ane Lec, ore enue) Canaan a are Part 15, Subpart C 


Transmitter 


RFE Power Output (Ci13:8:V DC) ee ee 25 Watts 
Spurious and Harmonic Suppression............ Sa Ee eee ee —60 dB 
Audio Frequency Distortion caine terenone cae cece areas ens een 3% 
Modulation Deviation — Adjustment Range ...........00 cee eee nae 0 to +7 kHz 
FCC Emission: Design ator sno 0. ce en ee 16F3 
FCG Transmittensly pewcceptances:c ae te een en re ene Part 2, 21, 81, 90 


*Allow 5 min. warm up time and add 150 mA below 0 C ambient temperature for crystal heater. 


SECTION 3 — OPERATING INSTRUCTIONS 


MANUAL OPERATION 

Upon initial power-up, the transceiver will display the Priority channel. To monitor a channel, push the 
number of the desired channel. The unit will then display and monitor that channel. To place a channel 
in the scan list, push the number of the desired channel, then push the ENTER key. To review the chan- 
nels stored in the scan list, push MANUAL. The lowest to highest numbers in the list will be displayed 
during successive pushes on the MANUAL key. 


SCAN OPERATION 

Once channel numbers are stored in the scan list, scanning is activated by pressing the SCAN key. The 
display will show either an active channel in the display or the SCAN LED will blink indicating the radio 
is in a scanning mode. NOTE: Should the microphone go “‘off-hook”’ during scanning, the scanning will 
stop and the Priority channel will be displayed. When the microphone goes back “‘on-hook” the unit 
will continue scanning. NOTE: Depending on the particular channel configurations, the Scan LED may 
blink irregularly. 


ll. DELETING A CHANNEL 
To delete a channel that has been stored in the scan list, get the desired channel on the display either by 
pushing the number of the channel or by hitting MANUAL until the appropriate channel is displayed. 
Then, push the DELETE key. That channel is then deleted and the next channel stored in the scan list 
is displayed unless the scan list becomes empty. If the scan list is empty a “’c’’ will flash in the display. 
At this point the Scan and Priority modes will be deactivated and the microphone being ‘“‘off-hook”’ 
would be ignored. The user must respond by pressing a channel number or the PRIORITY key. 


Il. PRIORITY MODE 

To go to the Priority mode, press the PRIOR key. The Priority LED will turn on, and the Priority chan- 
nel will show in the display, indicating the Priority mode is activated. As long as the Priority LED is on, 
the Priority channel will be sampled while the radio is in the Scan or Manual mode. To leave the Priority 
mode, push the PRIOR key. The Priority LED will go off indicating the unit is no longer in the Priority 
mode. To reprogram a different Priority channel, first select the desired channel on the display by ei- 
ther pushing the number of the channel or by hitting MANUAL until the appropriate channel is dis- 
played. Then, push the PRO PRIOR. key. The display will then flash that channel number. Then press 
the ENTER key. Theat channel is now the Priority Channel and the unit will be in MANUAL mode on 
the Priority Channel. 


V. TRANSMIT OPERATION 

To transmit, lift the microphone “‘off-hook”’ and press the push-to-talk switch. Continue the push-to- 
talk, release to listen operation to carry on a conversation. If the microphone comes off-hook during the 
scanning process, the scanning will stop and the Priority channel will be displayed. Should the micro- 
phone be put back on-hook, the radio will continue scanning when the received signal is not present, 
While scanning, the MSG LED will come on if the correct CTCSS tone frequency was received. If a 
transmission is received on the priority channel, the MSG LED will remain ON. If a transmission is re- 
ceived on any other channel, the MSG LED will go OFF when scanning continues. When a message is re- 
ceived in the Manual mode, the radio will receive and transmit on the channel indicated, and the MSG 
LED will light until the microphone comes off-hook., 


SECTION 4 — PROGRAMMING INSTRUCTIONS 


GENERAL 


The Transceiver contains an internal jumper (J401) which allows programming of the radio to various con- 
figurations. After programming the unit, the jumper is cut or removed, which protects the program from 
being altered. If later alteration is desired, then the jumper can be re-installed, the radio re-programmed, and 
the jumper recut to protect the new configuration, Refer to Main Board — Parts Placement page 29. 


I. INITIAL POWER—UP 


A. Install the Programming Jumper, if it had been previously removed or cut. 
B. Connect the unit to a power source (12-15VDC). 
C. Turn the unit ON. 


ll. GETTING INTO THE PROGRAM MODE 
A. Press PROG PRIORITY. 
B. Press 0. Note: All references to keyboard entries of ‘0’ correspond to ‘10° on the display. The 
display will blank indicating that the radio is now in the Program mode. 
C. NOTES: a. If any mistake is made during channel entries, press DELETE and start over at Ill. 
b. Reviewing of the key strokes can only be done after the channel is entered (See V.). 
If there is any doubt about the keystroke entries, press DELETE and start over. 
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il. PROGRAMMING A CHANNEL 

A. Press the six digits of the receive frequency that is desired (this is also the transmit frequency if the 
Simplex option is chosen later). The frequency range is 134000 to 174960. 

B. The next digit pressed chooses between Simplex or Half Duplex. If Simplex is desired, press the 
digit O. If Half Duplex is desired, press the digit 8. 

C. The next digit pressed determines the transmit status. If the digit 4 is pressed, than the transmitter 
is disabled (go to Step D if 4 was pressed). If the digit 2 is pressed, then the CTCSS tone chosen in 
Step D will only be on the transmitter and not on receive (i.e. Carrier Squelch only). If 2 was 
pressed, go on to Step D. Press digit O for normal transmit/receive operation. 

D. The next two digits pressed determines the sub-audible tone which will be used with this channel. 
If no tone is desired (i.e. Carrier Squelch), press OO and go to Step E, otherwise press the two digits 
from the following table and go to Step E. 


E. If Simplex was chosen, go to IV. If Half Duplex was chosen, then the six digits of the transmit 
frequency should be pressed. 


IV. ENTERING A CHANNEL 
A. Press ENTER. 
B. Press the digit that the channel is to be stored. i.e. 1 display shows “1”. 
C. To program the next channel, repeat Steps III and IV. 


V. REVIEWING A CHANNEL 
A. Press MANUAL. 
B. Press the digit of the channel that is to be reviewed. 


Vi. DELETING A CHANNEL 

A. If an eight channel radio is desired (say channels one through eight have been programmed), the last 
two channels must be deleted or else the user will have access to whatever is in those two channels. 

B. Press DELETE. 

C. Press ENTER. 

D. Press the number of the channel that is to be deleted. In the example above it would be 9. Display 
shows ‘'9"’. 

E. If more channels are wanted to be deleted, press ENTER then the next channel to be deleted. In 
the example above it would be 10. Display shows Lge 


Vil. LEAVING THE PROGRAM MODE 
A. Turn OFF power. 
B. Clip or remove the program jumper J401. Refer to Main Board — Parts Placement page 29. 
C. The radio will now and subsequently power-up in the new programmed configuration. 
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SECTION 5 — CIRCUIT DESCRIPTION 
RECEIVER 


The receiver signal passes through the solid state T/R switch to the input circuits of the RF amplifier, 0409. 
The output from the RF amplifier is coupled to the FET, 0410, mixer. Also coupled to the mixer is the in- 
jection frequency used to obtain the first IF frequency,10.7 MHz. The frequency synthesizer generates a 
signal at one half (%2) of the required injection frequency. The frequency is multiplied to the correct frequen- 
cy by the doubler stage, Q408. 


The 10.7 MHz output from the mixer is passed through two 10.7 MHz crystal filters to obtain the desired 
selectivity. The signal from the filters is applied to Pin 18 of the IF integrated circuit, |C405. The IF circuit 
contains the second mixer, The injection frequency for the second mixer is obtained from a 10.245 MHz crys- 
tal connected between Pins 1 and 2. The resultant 455 kHz signal, Pin 3, is passed through a ceramic filter, 
CF401, and applied to amplifiers, limiters, and a quadrature detector contained in 1C405. 


The audio output from the quadrature detector, Pin 10, is applied to the de-emphasis circuit, R221 and C226, 
and to the input of the low pass tone filter, |C202 (C and B). The low pass tone filter amplifies the tone and 
filters out the audio voice signals. The output of the tone filter is fed into a Schmitt trigger, Q204 and Q205, 
which shapes the tones into the correct digital waveforms for the uP to decode the tones. If the correct tone is 
decoded, the uP will turn the MSG LED on and un-mute the receive audio path. After the de-emphasis circuit, 
the receive voice audio passes through a high pass filter, }C202 (D and A). The-high pass filter reduces the am- 
plitude of the tone signal to an acceptable level in the receive audio path with a minimal effect to the overall 


receive audio. 


The input to the squelch circuit is restricted to high frequency audio, approximately 6 to 25 kHz, by the use 
of R and C components. The “‘noise’’ occurring in this range is amplified by 1C405 and detected by CR410. 
The DC voltage resulting from the detected ‘’noise’”’ is applied to 1C405, Pin 14 which drives Pin 16 low and 
activates the squelch switch circuit, 0411, Q412 and Q413. When the “noise” is of sufficient amplitude, the 
audio is turned off and the receiver is muted. When a signal appears, the ‘‘noise’”’ is reduced to a point where 


the detected signal is no longer sufficient to mute the audio. 


If the channel being received is one that is programmed for a CTCSS tone, the microphone is on hook and the 
MON switch is not in the monitor position; even though the noise is reduced by a receive signal on the correct 
RF carrier frequency, if the uP, 1C403, does not decode the correct tone from the Schmitt trigger information, 
the uP will then activate the squelch switch circuit and the audio will remain muted, If the correct tone is de- 
coded, the squelch switch circuit will not be enabled to mute the audio. The audio is turned “ON” and the 
audio amplifier, 1C406, is allowed to operate normally and deliver audio to the speaker. 


TRANSMITTER 


Audio speech is converted from air pressure variations to an electrical signal by the microphone which also pre- 
emphasizes the audio signal by 6 dB per octave. This signal is then applied to two operational amplifiers, 
1C501D and IC501A. The Modulation Limiter is the second operational amplifier, 1C501A. There is suffi- 
cient gain in the first and second operational amplifier such that when a signal is applied which is 20 dB greater 
than that required for 3 kHz deviation, the second operational amplifier will go into rail to rail limiting; i.e., 
Veco — -7V and oV. V¢, is regulated by IC505. 


The CTCSS tones are applied after the audio limiter but before the TX audio low pass filter. The tones are 
generated by the uP and their harmonics are filtered by the low pass filter, |C202, (C and B). R561 is used 


for the adjustment of the tone modulation signal. 
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After the audio signal is limited, it passes through a four pole active Low Pass Filter. This active filter consists 
of the third and fourth operational amplifiers of 1C501, (B and C) and its associated resistors and capacitors. 
The resultant signal is then limited with respect to sideband splatter and has an 18 dB per octave roll-off above 
3 kHz. 


The audio is then applied to a varactor frequency modulator. The varactor, CR201, is series-coupled through 
C202 and C204 to the voltage controlled oscillator, VCO. By varying the voltage on the varactor diode at an 
audio rate, the resonant frequency of the VCO is varied which results in the oscillator output being frequency 
modulated at the audio frequency. The capacitance change versus voltage, of the varactor, is almost linear 
which results in low distortion. The frequency doubling stage, Q501, increases both the VCO frequency and 
the deviation to the desired value. 


The input to Q501 is one half (%) the carrier frequency and after passing through Q501, the signal is “‘rich’”’ in 
harmonics of the input frequency. L501 and L502 are tuned for the carrier frequency and have attenuation to 
the fundamental and other harmonics. The signal is then amplified by Q502 and further attenuation to the 
fundamental and harmonics is achieved by L503 and L504. 


The amplifier, Q503, the driver, Q301, and the power amplifier, Q302, stages are used to amplify the carrier 
signal to the required output power. Impedance matching to 50 ohms is provided by L307, C310, C311, 
C312 and C313. The stages in this section operate in the Class C mode. 


During transmit, saturated switch Q510 is turned on supplying biasing current for CR301 and CR302. When 
CR302 is biased ‘‘on’’, a short to ground is provided at this point which through phase rotation in C316, 
L309 and C315 presents a high impedance to the RF path at CR301. This high impedance prevents the RF 
power from going to the receiver. Also when CR301 is turned ‘‘on”, this presents a low impedance to the RF 
power thereby allowing the RF power to go into the Low Pass Filter. 


Harmonic suppression, which reduces the harmonics of the carrier below the level that is required by the FCC, 
is provided by the output Low Pass Filter. This filter is composed of L310, L311, L312, L313, C317, C318 
and C319. The cutoff frequency is ~ 210 MHz. 


The RF output power is sampled by R304 and R305 and rectified by CR303. This rectified voltage is filtered 
by C321 and the resultant D.C. is applied to the inverting input, Pin 4, of the variable voltage regulator, |C506. 
By varying R560, the voltage at Pin 4 can be varied which when compared to the voltage at Pin 5 varies the 
output voltage at Pin 10 which is the supply voltage for Q503. R560 is adjusted so that the output power is 
25 watts. For whatever reason, if the output power goes higher or lower than 25 watts, the voltage regulator 
compensates and adjusts the voltage on Q503 to keep 25 watts output. 


36V SUPPLY AND CONTROL SWITCHING 


The uP controls when the 36V DC to DC converter is activated. For testing purposes to see if the 36V power 
supply is operating correctly, grounding the collector of Q403 will turn on the DC to DC converter. The main 
components of the 36V supply are T401, Q401, Q402, CR401, CR402, CR403, R401, R402, R403, R404, 
C401, C402 and C403. When activated, there is approximately +15V on the cathode of the 36V zener diode, 
CR403, and —21V on the anode of CR403, (voltages are relative to chassis ground). 


Q404, Q405 and CR406 are part of the reset circuit for the uP. When the power supply, +13.8V, to the radio 
drops below +7.5V, the reset circuit will automatically reset the uP, once the supply voltage returns to its 
normal level. This reset is needed because the digital circuitry in the radio may be changed by a low supply 
voltage and not function properly. 
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Q406 is part of the transmit enable circuitry and is the modulation enable circuit. When the PTT switch is 
pushed, the uP decides whether or not the correct conditions have been met for transmitting. If the correct 
conditions have been met, the uP will send the correct transmit frequency digital information to the synthe- 
sizer, 1C503, activate the TX LED and turn Q406 on. Once 0406 is turned on, Q201 and Q506 are turned 


off, thereby allowing transmit modulation to occur. 


Q505 is used as a PNP saturated switch which applies voltage to Q501 and Q502 when activated by Q509. 
Q506 is used as a NPN saturated switch which ensures that the transmitter is not activated by the uP, 1C403, 
via 1C503 unless the PTT is pushed. Q509 is used as a NPN switch which activates Q505 and Q510. Q509 is 
enabled by Pin 13 of 1C503 via the uP, when the PTT is pushed and the synthesizer is in lock. If the syn- 
thesizer is out of lock, pin 7 of 1C503 will pull Pin 13 of 1C503 low, overriding the transmit enable. Q510 
is used as a PNP saturated switch which supplies sufficient current (~ 80 mA) to the antenna switching diodes, 
CR301 and CR302, when activated by Q509. 


Q507 is used as a NPN saturated switch when the receiver is enabled by Pin 12 of 1C503 via the uP. Q508 is 
used as a PNP saturated switch in the receive mode and is activated by Q507. O508 supplies voltage to the 


receiver front end, doubler, |.F. chip. 


FRONT PANEL DISPLAYS AND CONTROLS 


The digital displays, DP101 and DP102, on the control board are seven segment yellow LED channel displays. 
These displays are controlled by circuitry on the main board. Binary coded decimal information is sent to 
the decoder/driver, 1C404, from the uP for DP102. 10404 then drives DP102 to show the correct decoded 
number. DP101 is controlled by Q407 which is activated by the uP. 


The TX, SCAN, MSG and PRIORITY LED’s are controlled by Q101, Q102, Q103, and 0104 respectively. 
These transistors are used as NPN saturated switches which are activated directly by the uP. 


The MON switch, $101, is a SPDT switch used to disable the tone decoding on receive when on a tone channel 
and to reset the MSG LED. The DAY-NIGHT switch, $102, isa DPDT switch used to control the brightness 
of the display and the illumination of the keyboard. In the DAY position, the displays are driven from 5V and 
the keyboard is not lighted. In the NIGHT position, the displays are driven from 2.9V because three diodes 
are added in series with the 5V line to the displays. Also in the NIGHT position, the keyboard is illuminated 
by an incandescent light bulb in conjunction with a light-bar. 


The volume control varies the volume of the audio to the speaker. Clockwise rotation turns the radio on and 
increases the volume. The squelch control is used to eliminate noise when no carrier frequency is present. The 
squelch control should be turned clockwise until noise is heard, then turned counter-clockwise until the noise 
disappears. 


MICROPROCESSOR AND EAROM 


The microprocessor, (IC403) is constantly working when the radio is turned on. It is sampling the keyboard 
status, on hook/off hook, squelch status, and PTT lines. Once any of these lines have been changed, the 
microprocessor (uP) knows what to do and then begins to wait again for a response. 


The uP activates the 36V DC to DC converter at the appropriate time when it wants to read from or write to 
the EAROM, (1C401). The uP reads and writes through the level shifter buffer, (1\C402). The 36V power 
supply is activated when the programmer wants to read or write into the channel configuration memory slots. 
The 36V power supply is also activated when the user changes the priority channel, when he enters or deletes 
a channel from the scan list and when on a half-duplex channel. 


When the radio is turned on, the unit will be activated in the manual mode on the channel that is designated 
as the priority channel. The user can receive and/or transmit on this channel, provided the transmit disable 
feature is not programmed for this channel. If this channel is a CTCSS channel, the microphone is on hook 
and the MON switch is not in the monitor position, the uP will mute the receive audio unless the correct 
CTCSS tone is present on the receive RF carrier frequency. If the correct tone is present, audio will be heard 
and the MSG LED will be turned on. When coming off hook to initiate a call in the manual mode, the unit 
will transmit on the displayed channel and reset the MSG LED. 


After the radio is turned on, in order to scan the user programmed channels in the scan list, the microphone 
must be on hook and the SCAN touchpad pressed. If the MON switch is in the monitor position, and the 
squelch control is set to mute the audio, the unit will be in the carrier squelch mode; i.e., any channel with the 
correct RF carrier frequency will be heard. If the MON switch is not in the monitor position, the unit will re- 
ceive channels as they were programmed by the dealer; i.e., the tone channels must have a carrier with the cor- 
rect tone and the carrier squelch channels will only need a RF carrier. The MSG LED will come on when a Sig- 
nal is received on one of the CTCSS channels. When scanning, the SCAN LED may be flashing irregularly de- 
pending on the different channel configurations and the signals that the receiver is receiving. 


When coming off hook to initiate a call in the scan mode, the MSG LED will be reset and the unit will revert 
to the priority channel for transmission. After the call is completed and the microphone is placed back on 
hook, the unit will begin to scan. To initiate a call on a channel other than the priority channel in the scan 
mode, come off hook and press the desired channel for transmission or vice-versa; this procedure places the 
radio in the manual mode. After the call is completed and the microphone is placed back on hook, the SCAN 
touchpad must be pressed to begin scanning. 


‘The priority channel is user programmable to any channel that has been programmed by the dealer. Further 
explanation of the keyboard can be found in the Owner’s Manual. 


SYNTHESIZER 


The synthesizer consists of a voltage controlled oscillator (VCO), reference oscillator, ““N’” and ‘‘A”’ dividers, 
phase detector and a low pass loop filter. The digital information for the synthesizer to be at one half (2) 
the correct frequency for the receiver or the transmitter comes from the uP. The synthesizer integrated cir- 
cuit, 1C503, contains the reference oscillator, ““N” divider, phase detector, out of lock detector and receive/ 


transmit switches. 


The VCO consists of 0202, L201,C201, C202, C204, C205, C218, C208, C210, CR201 and CR202. The 
frequency of the oscillator is determined by the voltage across CR202. This frequency is divided by either 15 
or 16 by IC201, “A” divider. The resultant frequency is then divided by a programmable ‘‘N’’, contained in 
1C503, which results in a frequency close to 2500 Hz. 


The reference oscillator consists of Y501, 1C503, C543, C544 and C545, which is used for fine frequency ad- 
justment. The oscillator is a parallel resonant Colpitts type. The reference oscillator has a heater controlled 
crystal, Y501, at 10.240 MHz. This crystal is specified by Wilson to ensure that the frequency stability be- 
tween —5°C and +65‘C is within .0005%. The heater resistor, R545, begins to heat—up at approximately 
+10 C and is well activated at aie. thereby keeping the crystal temperature above 0°C. This ensures .0005% 
frequency stability over the temperature range of —30 °C to +60 C for both the receiver and transmitter. C543, 
C544 and C545 are NPO ceramic capacitors thereby adding additional stability to the oscillator. 1C503 pro- 
vides the necessary gain to start and sustain oscillation and its primary supply voltage is regulated. The ref- 
erence oscillator frequency of 10.240 MHz is divided by 4,096 and the resultant frequency is 2500 Hz. 
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The exact 2500 Hz signal from the reference oscillator circuitry is compared with the 2500 Hz signal from 
the voltage controlled oscillator circuit, after it has been divided correctly, and the phase difference is de- 
tected. The phase detector is contained in 1C503 and the phase difference results in an error voltage at Pin 4 
of 1C503. 


The error voltage from the phase detector is then amplified and filtered by 1C502 and becomes the control 
voltage for the VCO. This voltage is applied to CR202 and changes the VCO frequency in a direction that 
reduces the phase differences between the reference oscillator frequency and the VCO frequency. When the 
loop is ‘LOCKED’, the control voltage is such that the frequency of the VCO is exactly equal to the average 
frequency of the input signal from the reference oscillator. 


The out of lock signal from Pin 7 of 1C503 and the associated circuitry, CR504 and C546, prevents the trans- 
mitter from being activated unless the synthesizer is in lock. The transmit/receive switches in 1C503 are acti- 
vated by the uP when the uP sends the frequency information to IC503. 


SECTION 6 — TRANSMITTER ALIGNMENT 


PRESET: Position the cores of L501, L502, L503, and L504 near the top of the coil form. Adjust 
R560 for maximum counter clockwise position. Set the input voltage to 13.8V with the 
transmitter keyed. Continue keying the transmitter and adjust L201 for 7.5 volts on Pin 6 of 
of 1C502 at the highest transmit frequency. 


Tuning, use a D.C. Voltmeter set on the 2V range. 

. Connect 50 ohm, 25 watt load to antenna connector. 

. Tune L501 and L502 for a peak D.C. voltage at Mb. 

. Tune L503 for a null D.C. voltage at M5. 

. Tune L504 for a peak D.C. voltage at M5. 

. Adjust C301, C307, C311, and C313 for maximum power output. 
. Tune L501 and L502 for a peak D.C. voltage at M5. 

. Tune L503 and L504 for maximum power output. 

. Adjust C301, C307, C311, and C313 for maximum power output. 
. Adjust R560 for 25W power output. 


OAnNOOAHRWNDN — 


Tx. Audio Alignment 

1. Turn tone deviation pot (R561) to maximum counter clockwise position. 

2. Connect an audio generator, set at 1 kHz, to the dummy microphone circuit, which is connected to 
the microphone jack. Set the output level for 1 VRMS across the 100 ohm resistor, (see Microphone 
Matching Circuit FIGURE 7—1). 

3. Using a deviation monitor, adjust R516 for +4.5 kHz deviation. 

4. Remove the 1 kHz audio from the microphone input and adjust R561 clockwise for the desired sub- 
audible tone deviation (+750 Hz). 

5. Apply the 1 kHz audio as before and adjust R561 for the required +5 kHz deviation. 


Tx . Frequency Adjustment 
1. Adjust C545 for the desired frequency. 


S10 


510 Ohm 


To Audio 


Microphone 
Generator 100 Ohm 


Connector 


MICROPHONE MATCHING CIRCUIT 
FIGURE 7 —1 


SECTION 7 — RECEIVER ALIGNMENT 


PRESET: Set the cores of L401, L402, L403, L404, L405 and L406 to the top of the coils, Micro- 


phone off hook. 


Preliminary 


1. 


The local oscillator frequency should be correct if the transmitter alignment is completed. The local 
oscillator frequency can be measured through a 27 pF capacitor connected to the tap on L406, ic 
10.7 MHz). 


. Monitor the D.C. voltage on Pin 6 of 1C502 or the voltage on R201 on the VCO board. 
. Adjust L201 for 6.0V on Pin 6 of IC502 through the access hole on the left side of the chassis. 


NOTE: Final adjustment of Pin 6 voltage is completed in transmitter alignment section. 


Local Oscillator Adjustment 


Ue 
2: 
3. 
4. 
a 


Connect a D.C. voltmeter between M2 and ground, (2.5V scale). 
Tune L405 for a dip on the voltmeter. 

Connect a D.C. voltmeter between M3 and ground, (2.5V scale). 
Tune L406 for a peak on the voltmeter. 

Retune L405 and L406 for a peak on M3. 


Front End Adjustment 


A 


Unsquelch the receiver (turn squelch control clockwise) and attach a RMS voltmeter across the 
speaker. Adjust volume control to a comfortable noise level. Note reference noise level. 


. Connect a RF generator to the antenna connector, set at the correct frequency and no modulation. 


Increase the level until approximately 15 dB Quieting is obtained. 


. Tune L401, L402, L403 and L404 for minimum noise. While tuning, decrease RF generator level 


to keep approximately 15 to 20 dB Quieting. 


. Repeat Step number C—3. 


NOTE: If receiver sensitivity is not within specification, complete receiver alignment and then 
repeat paragraphs C. and D. 


1.F. Adjustment 


1. 
Ps, 


For prealigned units, this procedure should not be necessary. 
Connect a RF generator (no modulation) to the antenna connector and increase the level to obtain 
approximately 100 mV peak to peak signal on M4. 100mV.P.P. = 20 uV RF. 


. Tune L407 for peak reading with a scope on M4. 
. Modulate the RF generator with a 1 kHz tone and +3 kHz deviation and adjust the volume control 


for approximately 1 VRMS across speaker. Increase generator level to 1 mV. Tune L409 for peak 
audio output on RMS voltmeter. 
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ADDENDUM 


The following component values have been installed to operate unit in this frequency range, 


WH2510 “A” RANGE 


(134-150 MHZ) 


VCO BOARD 
REF. DESIG. DESCRIPTION WILSON PART NO. 
C208 22pF NPO 1500-0220-505 
C210 22pF NPO 1500-0220-505 
C218 Remove 
L201 4.5T Shielded Coil 1800-5149-706 


MAIN BOARD, RX 


C414 10pF NPO 1538-0100-608 
C416 10pF NPO 1538-0100-608 
C419 8.2pF NPO 1538-0829-608 
C421 10pF NPO 1538-0100-608 
C426 | 8.2pF NPO 1538-0829-608 
C428 8.2pF NPO 1538-0829-608 


MAIN BOARD, TX 


C526 4.7pF NPO 1538-0479-608 
C528 12pF NPO 1538-0120-608 
C529 4.7pF NPO 1538-0479-608 
R539 22022 1/4Watt 4704-0221-032 


ea oye: 


ADDENDUM 


The following component values have been installed to operate unit in this frequency range. 


WH2510 “C” RANGE 


(162-174 MHz) 


VCO BOARD 
REF. DESIG. DESCRIPTION 
C204 8.2pF NPO 
C218 4.7pF NPO 


MAIN BOARD, RX 


pn 


C414 5.6pF NPO 
C415 .23pF MUD 
C416 6.8pF NPO 
C419 4.7pF NPO 
C426 5.6pF NPO 
C427 .27pF MUD 
C428 5.6pF NPO 
L401 RF Coil, Red 
L402 RF Coil, Red 


MAIN BOARD, IX 


ee ee 


C538 2.7pF NPO 
R539 22022 1/4Watt 
R541 Remove 

L504 R.F. Coil, Red 


Ke 


WILSON PART NO. 


1500-0829-650 
1500-0479-505 


1538-0569-608 
1510-0338-900 
1538-0689-608 
1538-0479-608 
1538-0569-608 
1510-0278-900 
1538-0569-608 
1800-3152-002 
1800-3152-002 


1500-0279-550 
4704-0221-032 


1800-3152-002 
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PARTS LIST 
Citi-Com S WH2510 


CONTROL BOARD 


CAPACITORS 


(All capacitors are in pF unless otherwise indicated) 


1843-115A 


REF. DESIG. DESCRIPTION WILSON PART NO. 
Gi01 1000, 50V 10% 1538-0102-601 
COZ .01 uF, 25V 1538-0103-804 
DIODES 
CR101 Silicon, Power 4806-0000-004 
CR102 Silicon, Power 4806-0000-004 
CR IOS Silicon, Power 4806-0000-004 
DISPLAYS 
DP101 One digit, yellow 2000-3285-600 
DP102 One digit, yellow 2000-3285-600 
LD101 LED, red 4810-1333-801 
EDN O02 LED, yellow 4810-1320-501 
LD103 LED, yellow 4810-1320-501 
LD104 LED, yellow 4810-1320-501 
TRANSISTORS 
Q101 NPN 4801-0000-016 
0102 NPN 4801-0000-016 
Q103 NPN 4801-0000-016 
0104 NPN 4801-0000-016 
RESISTORS 
(All resistors are in ohms, 4W, 5%, unless otherwise indicated) 
R101 Variable, 10k, Vol. w/Sw. S103 4751-3294-801 
R102 Variable, 10k, Squelch 4751-3278-101 
R103 100 4704-0101-032 
R104 100 4704-0101-032 
R105 100 4704-0101-032 
R106 100 4704-0101-032 
R107 10k 4704-0103-032 
R108 4700 4704-0472-032 
R109 4700 4704-0472-032 
R110 4700 4704-0472-032 
R111 100, 1W, 10% 4711-0101-049 
SWITCHES 
S101 Slide, SPDT, Monitor 5113-5154-001 
$102 Slide, DPDT, Day/Night 5113-5152-301 
$103 Part of R101 4751-3298-801 


MISCELLANEOUS 


Paper Mask Insulator 

Black Mylar Washer (2 used) 
9 Conductor Flex Cable 

14 Conductor Flex Cable 


BAe 


2514-3308-800 
2844-1315-302 
6008-3300-006 
6008-3300-003 


VCO BOARD 


CAPACITORS 


(All capacitors are in pF unless otherwise indicated) 


C201 470, 50V 1523-0471-002 
C202 212 aNPO 1500-0229-205 
C203 1000, 50V, 10% 1538-0102-601 
C204 10, 50V, 10% 1500-0100-650 
C205 470, 50V 1523-0471-002 
C206 10 uF, 16V, Elect. 1513-0100-002 
C207, 1000, 50V 1523-0102-002 
C208 6.8, 500V, 5%, NPO 1500-0689-505 
C209 470, 50V, 10% 1538-0471-601 
C210 8.2, 500V,5%, NPO 1500-0829-505 
G21 470, 50V, 10% 1538-0471-601 
C212 1000, 50V 1523-0102-002 
C213 10uF , 16V, Elect. 1513-0100-002 
C214 047 uF , 50V 1539-0473-708 
C215 4.7,500V, 10%, NPO 1500-0479-905 
C216 1000, 50V, 10% 1538-0102-601 
C2A 7, 1000, 50V, 10% 1538-0102-601 
C218 9, 500V, 5%, NPO 1500-0090-505 
C219 10 uF, 16V, Elect. 1513-0100-002 
C220 10 uF, 16V, Elect. 1513-0100-002 
C221 .0O5 uF 16V 1502-0503-003 
C222 .047 uF, 50V 1539-0473-708 
C223 .47 uF, 50V, Elect. 1513-3302-005 
€224 1 uF, 50V, Elect. 1513-0010-004 
C225 470, 50V 1523-0471-002 
C226 .068 uF,100V, 10%, Mylar 1508-0683-610 
G227 .015 uF, 100V, 5%, Mylar 1508-0153-510 
C228 .015 uF, 100V, 5%, Mylar 1508-0153-510 
C229 .01 uF, 100V, 5%, Mylar 1508-0103-510 
C230 .015 uF, 100V, 5% Mylar 1508-0153-510 
C231 .015 uF, 100V, 5%, Mylar 1508-0153-510 
C232 .01 uF, 100V, 5% Mylar 1508-0103-510 
Ces3 .015 uF, 100V, 5%, Mylar 1508-0153-510 
C234 PAM gE  EAY 1502-0204-006 
C235 PUR eV, 1502-0204-006 
C236 .068 uF, 100V, 10%, Mylar 1508-0683-610 
C237, .068 uF, 100V, 10%, Mylar 1508-0683-610 
C238 1500, 100V, 5%, Mylar 1508-0152-510 
C239 1OGEAGVeElect. 1513-0100-002 
C240 .068 uF, 100V, 10%, Mylar 1508-0683-610 
C241 2700, 100V 5%, Mylar 1508-0272-510 
DIODES 
CR201 Varicap 4809-0000-001 
CR202 Varicap 4809-0000-011 
CR203 Silicon 4805-1241-200 
CR204 Silicon 4805-1241-200 
CR205 Silicon 4805-1241-200 
[CS 
1C201 Dual Modulus Counter 3130-6060-605 
1C202 OP AMP 3130-3157-637 
COILS 
L201 Coil 1800-5149-704 
L202 4.7 uH, choke 1803-3268-211 
L203 1 uH, choke 1803-3268-210 
L204 Coil, 4% Turns, Yellow 1803-5125-902 


—15— 
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TRANSISTORS 


Q201 NPN 4801-0000-005 
Q202 JFET (graded) 4811-0000-020 
0203 NPN (red top) 4801-0000-035 
0204 NPN 4801-0000-016 
Q205 NPN 4801-0000-016 
RESISTORS 
(All resistors are ohms, YW, 5%, unless otherwise indicated) 

R201 22 x 4704-0223-032 
R202 4700 4704-0472-032 
R203 47k 4704-0473-032 
R204 10k 4704-0103-032 
R205 270k 4704-0274-032 
R206 1000 4704-0102-032 
R207 33 4704-0330-032 
R208 10k 4704-0103-032 
R209 4700 4704-0472-032 
R210 100 4704-0101-032 
R211 68 4704-0680-032 
R22 180 4704-0181-032 
R213 2200 4704-0222-032 
R214 3900 4704-0392-032 
R215 36 k 4704-0363-032 
R216 10 k 4704-0103-032 
R217 ak 4704-0123-032 
R218 470 4704-0471-032 
R219 6800 4704-0682-032 
R220 10 k 4704-0103-032 
R221 8200 4704-0822-032 & 
R222 6800 4704-0682-032 
R223 SP22K 4704-0223-032 
R224 15k 4704-0153-032 
R225 56 k 4704-0563-032 
R226 1200 4704-0122-032 
R227 3600 4704-0362-032 
R228 150 k 4704-0154-032 
R229 12 k 4704-0123-032 
R230 100 k 4704-0104-032 
R231 22k 4704-0223-032 
R232 4700 4704-0472-032 
R233 33 4704-0330-032 
R234 200 k 4704-0204-032 
R235 18k 4704-0183-032 
R236 Sauk 4704-0333-032 
R237 43 k 4704-0433-032 
R238 43 k 4704-0433-032 
R239 43 k 4704-0433-032 
R240 51k 4704-0513-032 
R241 Not Used 

R242 Not Used 

R243 Not Used 

R244 6800 4704-0682-032 
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C301 
C302 
C303 
C304 
C305 
C306 
C307 
C308 
C309 
C310 
C3 
C312 
C313 
C314 
C315 
C316 
C3i/ 
C318 
C319 
C320 
C324 


CR301 
CR302 
CR303 


FB2 
FB3 
L301 
L302 
L303 
L304 
L305 
L306 
L307 
L308 
E369 
LS tO 
3 il 
ES 12 
Pots 


Q301 
Q302 


R301 
R302 
R303 
R304 
R305 
R306 


P.A. Board 


CAPACITORS 


(All capacitors are in pF unless otherwise indicated) 


6-20, Red (variable) 

27,5%, NPO, 50V 

82,5%, NPO, 50V 

56, 5%, NPO, 50V 

470, 50V, 20% 

18, 500V, 5% 

2-18 (variable) 

10 mfd, 25V, Lytic 

470, 50V, 20% 

68, NPO, 50V, 5% 

4-60 (variable) 

470, 50V, 5% (mica) 

4-60 (variable) 

470, 50V, 20% 

18, 500V, 5% 

18, 500V, 5% 

8.2, 500V, NPO, 5% 

20, 500V , 5% 

8.2, 500V, NPO, 5% 

470, 50V, 5% (mica) 

1000, 5V, +20% 
DIODES 

Pin, UM9484 

Pin, UM9484 

Hot Carrier 


COILS 


Ferrite, Bead, w/lead 
Ferrite, Bead, w/lead 
LM-2, 2% Turns (violet) 
LM-2, 10% Turns (natural) 
LM-2, 3% Turns (red) 
Choke, 1.8 UH 

Choke, 1.8 uH 

LM-2, 7% Turns (violet) 
LM-2, 2% Turns (violet) 
Choke, 1.0 uH 

LM-2, 5% Turns (green) 
LM-2, 1% Turns (orange) 
LM-2, 6% Turns (blue) 
LM-2, 6% Turns (blue) 
Coil Inductor Blue 501-970 


TRANSISTORS 


RF, Power 
RF, Power 


RESISTORS 


10 

10 

150, 2W, 10% 
4700 

1800 

39k 


234 Fy p 


1517-3295-303 
1500-0270-550 
1524-0820-002 
1524-0560-002 
1523-0471-002 
1500-0180-505 
1517-0000-001 
1513-0100-003 
1523-0471-002 
1524-0680-002 
1517-0000-002 
1506-0471-550 
1517-0000-002 
1523-0471-002 
1500-0180-505 
1500-0180-505 
1500-0829-505 
1500-0200-505 
1500-0829-505 
1506-0471-550 
1523-0102-002 


4815-3408-600 
4815-3408-600 
4816-3302-200 


2502-3293-901 
2002-5293-00 | 
1803-5125-901 
1803-5125-912 
1803-5125-906 
1803-3268-208 
1803-3268-208 
1303-5 125-9)15 
1803-5125-901 
1803-3268-210 
1803-5125-905 
1803-5125-907 
1803-5125-909 
1803-5125-909 
1800-5197-006 


4804-3411-801 
4804-3411-802 


(All resistors are ohms, 4W, 5%, unless otherwise indicated) 


4704-0100-032 
4704-0100-032 
4701-0151-046 
4704-0472-032 
4704-0182-032 
4704-0393-032 
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C401 
C402 
C403 
C404 
C405 
C406 
C407 
C408 
C409 
C410 
C411 
C412 
C413 
C414 
C415 
C416 
C417 
C418 
C419 
C420 
C421 
C422 
C423 
C424 
C425 
C426 
C427 
C428 
C429 
C430 
C431 
C432 
C433 
C434 
C435 
C436 
C437 
C438 
C439 


C440 
C441 


C442 
C443 
C444 
C445 
C446 
C447 
C448 
C449 
C450 
C451 
C452 
C453 


MAIN BOARD 
RECEIVER SECTION 


CAPACITORS 


(All capacitors are in pF unless otherwise indicated) 


4.7 uF, 35V, Elect. 
4.7 UE 35V* Elect. 
47 uF, 35V,-Elect. 
(05 UR MI GV. 

A/S as 5V ee cliects 
100 uF, 10V, Elect. 
01 uF, 25V, 30% 
2200, 50V, 20% 
1000, 50V, 10% 

.01 uF, 25V, 30% 
470, 50V, 10% 

.01 uF, 25V, 30% 
470, 50V, 10% 

6.8, 50V, 10%, NPO 


.47 uF, 10% 


8.2,50V, 10%, NPO 
Odeuiicre 2573096 
2.2, 10%, 50V, NPO 
5.6, 50V, 10%, NPO 
.39 uF, 10% 

8.2, 50V, 10%, NPO 
39, 50V, 5%, NPO 
.01 uF, 25V, 30% 
470, 50V, 10% 
470, 50V, 10% 

6.8, 50V, 10% NPO 
.39 uF, 10% 

6.8, 50V, 10%, NPO 
Olauiieme2oNA3O% 
01 uF, 25V, 30% 
10 uF, 16V, Elect. 
SOM DUO, 

.01 uF, 25V, 30% 
10 uF, 16V, Elect. 
(Ode U E25 Ves0% 
68, 50V, 5%, NPO 
150, 50V, 10% 

22 uF, 16V, Elect. 
OS tir, 16V. 

.05 uF, 16V 

.047 uF , 50V 

3.9, 500V 

150, 50V, 10% 
1000, 50V, 10% 
.47 uF , 50V, Elect. 
4700, 50V, 10% 
1000, 50V, 10% 
68, 50V, 5%, NPO 
1000, 50V, 10% 
1000, 50V, 10% 
1000, 50V, 10% 
Ae , IAW 

2200, 50V, 20% 


1513-0479-006 
1513-0479-006 
1513-0479-006 
1502-0503-003 
1513-0479-006 
1513-0101-001 
1538-0103-804 
1538-0222-706 
1538-0102-601 
1538-0103-804 
1538-0471-601 
1538-0103-804 
1538-0471-601 
1538-0689-608 
1510-0478-900 
1538-0829-608 
1538-0103-804 
1538-0229-608 
1538-0569-608 
1510-0398-900 
1538-0829-608 
1538-0390-508 
1538-0103-804 
1538-0471-601 
1538-0471-601 
1538-0689-608 
1510-0398-900 
1538-0689-608 
1538-0103-804 
1538-0103-804 
1513-0100-002 
1500-0399-205 
1538-0103-804 
1513-0100-002 
1538-0103-804 
1538-0680-509 
1538-0151-601 
1513-0220-002 
1502-0503-003 
1502-0503-003 
1539-0473-708 
1500-0399-205 
1538-0151-601 
1538-0102-601 
1513-3302-005 
1538-0472-626 
1538-0102-601 
1538-0680-509 
1538-0102-601 
1538-0102-601 
1538-0102-601 
1502-0204-006 
1538-0222-706 


C454 
C455 
C456 
C457 
C458 
C459 
C460 
C461 

C462 
C463 
C464 
C465 
C466 
C467 
C468 


CF401 


CR401 
CR402 
CR403 
CR404 
CR405 
CR406 
CR407 
CR408 
CR409 
CR410 
CR411 
CR412 
CR413 
CR414 
CR415 


1C401 
1C402 
1C403 
1C404 
1C405 
1C406 


L401 
L402 
L403 
L404 
L405 
L406 
L407 
L408 
L409 


Q401 
Q402 
Q403 


CAPACITORS, (Cont.) 


2 wir , JAW 

2a te. 

022 UFY25V 

2200, 100V, 5%, Mylar 

.01 uF, 25V, 30% 

Nour, 12V; 20% 

100 uF , 10V, Elect. 

105 uE* 25V 

220 niken 16a Elect: 

1000 uF, 16V, Elect. 

.47 uF, 50V, Elect. 

mute 2V 20% 

Not Used 

470, 50V, 20% 

470, 50V, 20% 
CERAMIC FILTERS. 

Ceramac Filter, 455 kHz 


DIODES 
Silicon 
Silicon 
36V, Zener, 5% 
Silicon 
Silicon 


6.8V, Zener, 5% 
Germanium 
Silicon 

Silicon 

Silicon 
Germanium 
Germanium 
Silicon 

Silicon 

Silicon 


1.C.'S 


EAROM, Memory 
Memory Buffer 
Microprocessor 


BCD to Seven Segment Driver 
IF Amp, Second Mixer, Detector 


Audio Amp 
COILS 


Coil, Orange 
Coil, Orange 
Coil, Pink 
Coil, Green 
Coil, Green 
Coil, Green 
Coil, 10.7 MHz 
Choke, 39 uH 
Coil, 455 kHz 


TRANSISTORS 


NPN 
NPN 
NPN 


=e 


1502-0204-006 
1502-0204-006 
1538-0223-805 
1508-0222-510 
1538-0103-804 
1502-0104-005 
1513-0101-001 
1502-0503-004 
1513-3254-711 
1513-3254-704 
1513-3302-005 
1502-0104-005 


1523-0471-002 
1523-0471-002 


2700-3209-500 


4805-1241-200 
4805-1241-200 
4808-0000-053 
4805-1241-200 
4805-1241-200 
4808-0000-042 
4807-1233-900 
4805-1241-200 
4805-1241-200 
4805-1241-200 
4807-1233-900 
4807-1233-900 
4805-1241-200 
4805-1241-200 
4805-1241-200 


3130-3157-663 
3130-3193-533 
3130-6060-316 
3130-3193-531 
3130-6056-500 
3130-5407-602 


1800-3152-020 
1800-3152-020 
1800-3152-036 
1800-3152-037 
1800-3152-037 
1800-3152-037 
1800-6055-902 
1803-3268-201 
1800-6055-801 


4801-0000-005 
4801-0000-005 
4801-0000-005 


1843-120A 


1843-121 


Q404 
Q405 
Q406 
Q407 
Q408 
Q409 
Q410 
Q411 
Q412 
Q413 


R401 

R402 
R403 
R404 
R405 
R406 
R407 
R408 
R409 
R410 
R411 

R412 
R413 
R414 
R415 
R416 
R417 
R418 
R419 
R420 
R421 

R422 
R423 
R424 
R425 
R426 
R427 
R428 
R429 
R430 
R431 
R432 
R433 
R434 
R435 
R436 
R437 
R438 
R439 
R440 
R441 

R442 
R443 
R444 


TRANSISTORS (Cont.) 


NPN 

NPN 

NPN 

NPN 
NPN, Red Top 
NPN, Red Top 
JFER 

NPN 

PNP, White Top 
NPN 

RESISTORS 


4801-0000-016 
4801-0000-016 
4801-0000-016 
4801-0000-016 
4801-0000-035 
4801-0000-035 
4811-0000-030 
4801-0000-016 
4801-0000-060 
4801-0000-005 


(All resistors are in ohms, 4W, 5%, unless otherwise indicated) 


390 
1200 
1000 
820 
4700 
4700 
100 
100 
100 
100 
100 
100 
100 
100 
100 
22k 
15k 
1200 
1200 
10k 
4700 
1000 
2700 
8200 
390 
100 
100 
1000 
8200 
680 
8200 
100 
100 
100 
100 
470 
100 
2200 
180k 
47k 
330 k 
1000 
68k 
22k 


4704-0391-032 
4704-0122-032 
4704-0102-032 
4704-0821-032 
4704-0472-032 
4704-0472-032 
4704-0101-032 
4704-0101-032 
4704-0101-032 
4704-0101-032 
4704-0101-032 
4704-0101-032 
4704-0101-032 
4704-0101-032 
4704-0101-032 
4704-0223-032 
4704-0153-032 
4704-0122-032 
4704-0122-032 
4704-0103-032 
4704-0472-032 
4704-0102-032 
4704-0272-032 
4704-0822-032 
4704-0391-032 
4704-0101-032 
4704-0101-032 
4704-0102-032 
4704-0822-032 
4704-0681-032 
4704-0822-032 
4704-0101-032 
4704-0101-032 
4704-0101-032 
4704-0101-032 
4704-0471-032 
4704-0101-032 
4704-0222-032 
4704-0184-032 
4704-0473-032 
4704-0334-032 
4704-0102-032 
4704-0683-032 
4704-0223-032 


R445 
R446 
R447 
R448 
R449 
R450 
R451 
R452 


R453 
R454 


R455 
R456 
R457 
R458 
R459 
R460 
R461 
R462 
R463 


T401 


XF401 
XF402 


Y401 
Y402 


C501 
C502 
C503 
C504 
C505 
C506 
C507 
C508 
C509 
C510 
C511 
C512 
Cols 
C514 
51S 
C516 
CSIe 
C518 
C519 


RESISTORS, (Cont.) 


22k 
1200 
8200 
10k 
4700 
68 k 
4700 
2700 


4700 
36 k 


1200 

PL 

220, 1/2W 
1 

680 

Not Used 
24k 

16 k 

56 k 


TRANSFORMER 
Drum/Ring 


CRYSTAL FILTERS 


Filter, 10.7 MHz 
Filter, 10.7 MHz 


CRYSTAL 


3.579 MHz 
10.245 MHz 


TRANSMITTER SECTION 


CAPACITORS 


150, 50V, 10% 

Zee | 2N/ 

(02200 aee2 OV) 

POS LOM 

015 uF, 100V, 5%, Mylar 
4700, 100V, 5%, Mylar 
470, 50V, 20% 

10 uF, 16V, Elect. 

015 uF, 100V, 5%, Mylar 
1000, 100V, 5%, Mylar 
ithe Pav 

470, 50V, 10% 

047 uF, 100V, 10%, Mylar 
470, 50V, 10% 

10 uF, 16V, Elect. 

1000, 16V, Elect. 

015 uF , 100V, 5%, Mylar 
.22 uF, Mylar 

470, 50V, 20% 


GN 


4704-0223-032 
4704-0122-032 
4704-0822-032 
4704-0103-032 
4704-0472-032 
4704-0683-032 
4704-0472-032 
4704-0272-032 


4704-0472-032 
4704-0363-032 


4704-0122-032 
4704-0279-032 
4704-0221-034 
4704-0010-032 


4704-0681-032 
4704-0243-032 


4704-0163-032 
4704-0563-032 


5604-5151-200 


2705-3232-200 
2705-3232-200 


2342-3284-400 
2301-3151-601 


(All capacitors are in pF unless otherwise indicated) 


1538-0151-601 
1502-0204-006 
1538-0223-805 
1502-0204-006 
1508-0153-510 
1508-0472-510 
1523-0471-002 
1513-0100-002 
1508-0153-510 
1508-0102-510 
1502-0204-006 
1538-0471-601 
1508-0473-610 
1538-0471-601 
1513-0100-002 
1513-3254-704 
1508-0153-510 
1508-3300-302 
1523-0471-002 


1843-122B 


1843-123A 


C520 
C521 
C522 
C523 
C524 
C525 
C526 
C527 
C528 
C529 
C530 
C531 
C532 
C533 
C534 
C535 
C536 
C537 
C538 
G539 
C540 
C541 
C542 
C543 
C544 
C545 
C546 
C547 
C548 
C549 
C550 
C551 
C552 
C553 
C554 
C555 
C556 
C557 
C558 
C559 
C560 
C561 
C562 
C563 
C564 
C565 


C566 
C567 


CR501 
CR502 
CR503 
CR504 
CR505 
CR506 
CR507 
CR508 
CR509 
CR510 
CR511 


CAPACITORS, (Cont.) 
015 uF, 100V, 5%, Mylar 


470, 50V, 10% 

6.8, 50V, 10%, NPO 
470, 50V, 10% 
470, 50V, 10% 
470, 50V, 10% 

3.3, 50V, 10%, NPO 
.39 uF, 10% 

6.8, 50V, 10%, NPO 
3.9, 50V, 10%, NPO 
100 uF , 16V, Elect. 
1000, 50V, 10% 
470, 50V, 20% 

470, 50V, 10% 

6.8, 50V, 10%, NPO 
eS. hes: 

8.2, 50V, 10%, NPO 
27, 50V, 5%, NPO 
15, 50V, 5%, NPO 
470, 50V, 20% 
0OStuR 16V 

47 uF , 10V, Elect. 
05° uF, 16V 

56, 50V, 5%, NPO 
27, 50V, 5%, NPO 
3-12, Trimmer 

4.7 UF =35V~ Elect: 
1000, 50V 

1000, 50V, 10% 

1 uF, 50V, Elect. 


470ur*6.3V, Elect. 


1 uF, 50V, Elect. 
1000, 50V 

1000, 50V, 10% 
1000, 50V, 10% 
05 uF, 16V 

10 uF , 16V, Elect. 
10 uF, 16V, Elect. 
1000, 50V, 10% 
470, 50V, 20% 


220 uF , 16V, Elect. 


470, 50V: 20% 
470, 50V, 10% 
470, 50V, 10% 
047 uF , 50V 
470, 50V, 10% 


047 uF , 50V 
470, 50V, 20% 


DIODES 

Silicon 

Silicon 
Germanium 
Germanium 
Silicon 

Silicon 

Silicon 

Silicon 

Silicon 
Silicon, 3 Amp 
Silicon 


Saslg ghee 


1508-0153-510 
1538-0471-601 
1538-0689-608 
1538-0471-601 
1538-0471-601 
1538-0471-601 
1538-0339-608 
1510-0398-900 
1538-0689-608 
1538-0399-608 
1513-0101-002 
1538-0102-601 
1523-047 1-002 
1538-0471-601 
1538-0689-608 
1510-0478-900 
1538-0829-608 
1538-0270-508 
1500-0150-550 
1523-0471-002 
1502-0503-003 
1513-0470-001 
1502-0503-003 
1538-0560-509 
1538-0270-508 
1517-5165-001 
1513-0479-006 
1523-0102-002 
1538-0102-601 
1513-0010-004 
1513-3254-709 
1513-0010-004 
1523-0102-002 
1538-0102-601 
1538-0102-601 
1502-0503-003 
1513-0100-002 
1513-3302-004 
1538-0102-601 
1523-0471-002 
1513-3254-711 
1523-0471-002 
1538-0471-601 
1538-0471-601 
1539-0473-708 
1538-0471-601 
1539-0473-708 
1523-047 1-002 


4805-1241-200 
4805-1241-200 
4807-1233-900 
4807-1233-900 
4805-1241-200 
4805-1241-200 
4805-1241-200 
4805-1241-200 
4805-1241-200 
4806-0000-005 
4805-1241-200 


FB501 
FB502 


1C501 
1C502 
1C503 
1C504 
1C505 
1C506 


L501 
E502 
L503 
L504 
L505 
L506 


Q501 

Q502 
Q503 
Q504 
Q505 
Q506 
Q507 
Q508 
Q509 
Q510 


R501 
R502 
R503 
R504 
R505 
R506 
R507 
R508 
R509 
R510 
R511 
Roi 
Bods 
R514 
R515 
R516 


FERRITE BEADS 


Ferrite Beads with Leads 
Ferrite Bead 
(used on collector of Q503) 


Quad OP Amp 

BiMOS OP Amp 

CMOS Synthesizer 

5V Regulator, 1 Amp, 5% 
8V Regulator, 1 Amp 5% 
IC Regulator, Variable 


COILS 


Coil, Yellow 

Coil, Orange 

Coil, Orange 

Coil, Orange 

Coil, Blue, 6% Turns 
Coil, Natural, 10% Turns 


TRANSISTORS 


NPN, Red Top 
NPN, Red Top 
NPN, Pre-driver 
Darlington 
PNP, White Top 
NPN 

NPN 

PNP, White Top 
NPN 

PNP, White Top 


RESISTORS 


470 

36k 
470k 
33k 
330k 
4700 
22K 
22k 

15k 
2700 
2700, 2% 
3600, 2% 
22k 

12k 

15k 
10k, Variable 


2502-3293-901 


2502-0000-003 


3130-3157-637 
3130-3167-914 
3130-6068-000 
3130-0000-022 
3130-0000-021 
3130-3157-655 


1800-3152-035 
1800-3152-020 
1800-3152-034 
1800-3152-020 
1803-5125-909 
1803-5125-912 


4801-0000-035 
4801-0000-035 
4801-0000-030 
4814-0000-002 
4801-0000-060 
4801-0000-016 
4801-0000-016 
4801-0000-060 
4801-0000-016 
4801-0000- 001 


(All resistors are in ohms, 4W, 5%, unless otherwise indicated) 


4704-0471-032 
4704-0363-032 
4704-0474-032 
4704-0333-032 
4704-0334-032 
4704-0472-032 
4704-0223-032 
4704-0223-032 
4704-0153-032 
4704-0272-032 
4704-0272-022 
4704-0362-022 
4704-0223-032 
4704-0123-032 
4704-0153-032 
4751-0103-001 


1843-124A 


1843-125 


R517 
R518 
R519 
R520 
R521 
R522 
R523 
R524 
R525 
R526 
R527 
R528 
R529 
R530 
R531 
Roa2 
R533 
R534 


Ros5 
R536 


R537 
R538 
R539 
R540 
R541 
R542 
R543 
R544 
R545 
R546 
R547 
R548 
R549 
R550 
R551 
R552 
R553 
R554 
R555 
R556 
R557 
R558 
R559 
R560 
R561 


RT501 


Y501 


RESISTORS, (Cont.) 


10k 
47k 
22k 
47k 
3300 
8200 
2200 
6800 
22 k 
10k 
Ste) 

2200 
10k 
220 
100 
10 

2200 
1000 


1200 

6800 

39 

10 

56 

10 

10k 

1 

1200 

Dm, 

100, 2W, 5% 
2200 

10k 

8200 

10k 

2200 

3.9, 5W, 10% 
10k 

2200 

10k 

68 k 

1200 

10k 

2200 

1200 

100k, Variable 
10k, Variable 


THERMISTOR 


Thermistor 


CRYSTAL 


10.240 MHz 


Ae 


4704-0103-032 
4704-0473-032 
4704-0223-032 
4704-0473-032 
4704-0332-032 
4704-0822-032 
4704-0222-032 
4704-0682-032 
4704-0223-032 
4704-0103-032 
4704-0390-032 
4704-0222-032 
4704-0103-032 
4704-0221-032 
4704-0101-032 
4704-0100-032 
4704-0222-032 
4704-0102-032 
4704-0122-032 
4704-0682-032 
4704-0390-032 
4704-0100-032 
4704-0560-032 
4704-0100-032 
4704-0103-032 
4704-0010-032 
4704-0122-032 
4704-0279-032 
4707-0101-031 
4704-0222-032 
4704-0103-032 
4704-0822-032 
4704-0103-032 
4704-0222-032 
4707-0399-043 
4704-0103-032 
4704-0222-032 
4704-0103-032 
4704-0683-032 
4704-0122-032 
4704-0103-032 
4704-0222-032 
4704-0122-032 
4751-0104-012 
4751-0103-001 


5300-0000-001 


2338-3300-501 


C1 (used on J3) 
ua 

sz 

J3 

J4 

KB1 

LB1 


SPK1 


MISCELLANEOUS 


39 pF, 50V, 5%, NPO 
Antenna Jack 

External Speaker Jack 3.5 mm 
Power Plug Housing 

Mic. Connector, 5 Pin 
Keyboard 

Keyboard Lamp Assembly 
(includes retainer) 

Speaker, 4 in. Sq., 3.292 

Pins, Female, for J3 

Power Plug Retainer 

Speaker Fasteners (4 used) 
Front Panel Mounting Bracket 
Front Panel (Less Lens) 
Display Lens 

Top Case 

Ferrules, used on Top Case (4 used) 
Bottom Case 

Case Screw, Black Plascrew (4 used) 
Case Screws, Sheet Metal (1 used) 
Knobs Volume & Squelch 
Mobile Mounting Knobs 
Mobile Mounting Bracket 

Mic. Hang-up Clip 

5 Amp Fuse, for Power Cord 
Power Cord 

Microphone 

10 Contact Jack Keyboard 

14 Contact Jack Flex Cable 

9 Contact Jack Flex Cable 
Shield Can (6 used) 

Heat Sink (used on 0503) 
Crystal Clip (used on Y501) 


1538-0390-508 
2105-0000-020 
2101-3262-400 
2109-5120-403 
2105-0000-023 
2001-6066-706 


7011-1281-000 
1301-3299-603 


2107-3244-102 
1400-1325-400 
2853-3275-901 
1400-7060-600 
1411-7059-805 
3900-5156-007 
1411-5178-402 
2859-1332-700 
1411-7053-009 
2816-3298-702 
2809-0375-012 
2402-6067-201 
2402-5148-702 
1400-6074-000 
2830-5447-700 
5106-0000-008 
7011-1078-100 
1300-6069-907 
2105-3286-402 
2105-3299-202 
2105-3299-205 
2508-1288-901 
5400-1329-000 
2830-6073-500 


1843-126A 


P.A. DRIVE (29,30) 


P.A. VOLTAGE (27) 
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oe ge! 


Cuz 
C316 so 

. oe . 4fC3l8 
CR302, ene. 


oa 2 Bin : 


O g305 2320 = 
heaton 
R305 
PARTS OVERLAY PARTS PLACEMENT 


P.A. BOARD 


1843-127 
OG e 


ANTENNA SWITCH CONTROL (44) 


RECEIVER INPUT (31,32) 


DETECTED RF OUTPUT (28) 
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ANTENNA SWITCH CONTROL 


DUAL MODULUS CONTROL (SHIELDED) 
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SECTION 1 — OPERATION 


TRANSCEIVER DESCRIPTION 

The HH-154-D6/D1 Wilson personal portable radio is an extremely compact, highly reliable two-way 
frequency modulated (FM) radio designed for operation in the 150-174 MHz frequency range. The 
HH-154-D6/D1 produces 4 watts of power output. A separate speaker and microphone are incorporated 
for better audio quality. The receiver design incorporates features to assure optimum sensitivity under 
congested interference prone conditions. A large push-to-talk transmit switch is prominently located 
on the side of the case such that it may be operated conveniently by the thumb or fingers for right 
or left hand operation. A line of convenience accessories is available for operation and battery charging. 


POWER/VOLUME CONTROL 

(See Figure 2-1). Activating the “VOL/OFF” knob in the clockwise direction applies power to the 
unit. Counter-clockwise is off. The VOLUME control adjusts the sound level from the speaker. Volume 
setting does not affect battery drain during squelched (no signal) conditions. If the unit is operated un- 
squelched and no signal is heard, the volume should be set as low as possible to reduce battery drain. 
Volume setting does not affect the transmitted signal in any way. 


SQUELCH CONTROL/TONE SWITCH 

Proper use of the SQUELCH control prolongs battery life between charges and prevents reception of 
noise and interference. Rotate the SQUELCH control counter-clockwise, but do not switch the TONE 
switch. Rotate the VOLUME control clockwise until a “rushing’’ noise is heard. Rotate the SQUELCH 
control clockwise to a point just past that in which the background noise is cut off (squelches). This is 
the normal SQUELCH control setting. Battery life is directly proportional to the amount of sound 
coming from the speaker. A low setting of the VOLUME control and keeping the unit “‘squelched”’ will 
produce maximum battery life. If intermittent reception is a problem, rotate the SQUELCH control 
counter-clockwise. The TONE switch is incorporated as part of the SQUELCH control, but is only 
operational when optional tone equipment is installed. 


CHANNEL SELECTOR SWITCH 
The CHANNEL selector switch is marked with positions A to F. This allows selection of up to six 
transmit and receive channels. The switch is rotated for selection of the desired channel. 


MICROPHONE/SPEAKER RECEPTACLE 
The MICROPHONE/SPEAKER receptacle is a six pin connector that provides for connection of an 
accessory speaker/mike (SM-3C), wall and mobile charger. 


PUSH-TO-TALK SWITCH 
To transmit, depress the PUSH-TO-TALK switch completely and hold. To receive, release the switch 
completely. 


MICROPHONE 
The MICROPHONE is located below the center of the speaker grille. While transmitting, speak into the 
microphone grille in a normal voice from one to two inches away. 


OPERATION AT EXTENDED RANGE 
To increase range between units, the following has been found effective: 
(a) Orient the antenna vertically. 
(b) Rotate SQUELCH control counter-clockwise allowing some background noise to be heard. 
(c) Move unit away from shielding caused by near-by buildings. 
(d) Elevate the unit as high as possible over the surrounding terrain. 
(e) Speak slowly and distinctly into the MICROPHONE or accessory SPEAKER/MICROPHONE 
with your lips about one inch from the grille; do not shout. 
(f) Be sure the unit has fully charged batteries. 


ON CHANNEL INTERFERENCE 
You might notice that stations in other nearby systems use your frequency. If the stations are quite 
weak and stations in your system relatively strong, you might be able to adjust the SQUELCH control 
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on your unit to reduce the number of calls heard from stations in the other system. Use of TONE con- 
trolled squelch in your system can eliminate interference from other systems. 


OPERATIONAL PRECAUTION 

Reception of excessively strong signals may cause damage to the receiver. Use of this unit in close prox- 
imity to a base station antenna or closer than twenty inches from another unit is not recommended. 
Transmission without the antenna may cause damage to the transmitter. An antenna or a dummy load 
should always be connected to the ANTENNA receptacle before transmitting. 


BATTERY INFORMATION 
New batteries will normally reach full charge in 5 hours. Use of the BC-2C desk top charger, WC-12C 
wall charger or CC-2C mobile charging cord is recommended. Normal charge rate is 110 mA. Never 
exceed a 150 mA charge rate. 


BATTERY CONDITION INDICATOR 

The LED battery condition indicator wil! glow during transmit with a brightness proportional to 
battery voltage. When battery voltage drops to less than 9 volts, the LED will not glow, thereby indi- 
cating that charging is necessary. 


SECTION 2 — SPECIFICATIONS 


GENERAL 
Frequency ranges. ae. ase ss 150-174 MHz 
Charnels ae ae aie oy fb Six 
Channelispacing-ats-).. ore ae: 30 kHz 
Dimensions tt hes fee uke. 6.25” (H) x2.45” (W) x 1.8’ (D) 
(158.75 x 62.2 x 45.72 mm) 
Uni Weihitacee awe ote ae es 16 oz. (0.45 kg) includes battery pack 
ANteniate ee beta fe ae) Rubber coated flexible 
Microphones... eer eer. oe. Magnetic internal or external speaker/mike accessory (SM-3C) 
Powemeconsumotionee seo eos Receive: 16 mA squelched 
100 mA at 50% of rated output 
Transmit: 800 mA @ 4Ww 
400 mA @ 1W 
POWPISSOULCOS waist 4ee ay tO Ace. Nickel cadmium battery pack 
Operating temperature......... — 30°C to + 60°C 
Relative humidity ............ + 40° C — 95% or less 
RECEIVER 
SOnSItIVit Viste ene, Pon oom, better than .3 microvolts for 12 dB SINAD with 3 kHz 
deviation @ 1000 Hz 
Squelich sensitivity: ........... 0.25 microvolts or less @ threshold with 3 kHz 
deviation @ 1000 Hz 
Selectivit¥7= waco lee — 70 dB at +30 kHz 
Spurious and image rejection..... — 60 dB at 155 MHz 
Audio output power .......... 500 mW @ less than 10% distortion 
Frequency stabilityas, seer ae een .001% from — 30°C to + 60°C 
Crystal frequegcy mane ae ee (Channel frequency — 10.7)/9 
Grvstal ty p65, can ac deata aan see tee HC 18/U or HC 25/U 
Intermediate (IF) frequencies ....10.7 MHz & 455 kHz 
TRANSMITTER 
PiGrOUt aU Te ere x aaa ae eee Hi- 4watts, Lo- 1 
Outputimpedancers. 4.5 Js. 2 50 22 
Spurious & harmonic level....... — 60 dB 
Audio frequency response....... + 1,—3dB per octave pre-emphasis characteristics 
from 300 to 3000 Hz 
BM DO ISG nctn a tara Sie art cana rly —55 dB below 2/3 rated deviation @ 1000 Hz 
Frequency: stabilitVeare a ee. 0005% — 30°C to + 60°C 
MOCcUlaTO Nine oratan conecernae oom are 16F3: +5 kHz for 100% @ 1000 Hz 
Grystalmultiplication: . 25... >.-. ct 
CEVSIARLY OC race. sachets sure HC 18/U or HC 25/U 
ae 


CHANNEL SELECTOR 


H! / LO SWITCH 


ANTENNA CONNECTOR 
BATTERY CONDITION INDICATOR 


VOLUME / ON—OFF 


SQUELCH / TONE OFF 
SPEAKER—MIC CONNECTOR 


PUSH—TO TALK BAR 


FCC LABEL 


6°25% 
158.75 mm 
BATTERY COMPARTMENT 


MICROPHONE 


BATTERY COMPARTMENT LATCH 


SPKR OUT ris 


CHARGING PINS 


CASE ILLUSTRATIONS 
FIGURE 2-1 
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2.4 POWER SUPPLY 


POWeRSOUFCE:. ... 7 Gh eee: cee 10.8 VDC nicad battery pack. 450 mAh rating 
Current drain... % ets. ae career Squelched: 15 mA 
At 50% of rated AF out: 100 mA 
Batteryilifevic. nas eee Hi: 7 hours 5% transmit, 5% receive, 90% standby duty cycle 
Lo: 10 hours 
2.5 ACCESSORIES 
Sl Pt Orieecis ude bat © on 0 oto External speaker/microphone 
LEC-3 Ckst asta eee sera he. Leather carrying case without TTP 
BP24.C.. ites calf sh. care Peas Ue re ea ett Rechargeable nicad battery pack 
BC 2C ee Sao ties We eens oe cs Desk top battery charger 
WAI 2 © bps ieee hare mete On a 2 Portable wall charger 
6/1 OO Rn pe ope eee ae Mobile charging cord 
2.6 FEATURES 
PAV SiCal = ter peter AeEiiars oan A) Heavy duty die-cast frame 
ENCIOSUI C7278 ae ee ease eas. High impact LEXAN@® front, back, top cases 
State-of-the-Art design ......... Silicon transistors throughout, independent voltage regulation 


for transmitter, solid state antenna switching (no relays), 
two IF filters, low level audio clipping to prevent over 
modulation 

Flexibility.c.0. mee pee te cto ces Als External speaker/mike connector, six transmit and receive 
channels. Uses a nicad battery pack 


SECTION 3—— CIRCUIT DESCRIPTION 


3.1 GENERAL 


The Wilson HH-154- D6/D1 is a hand-held VHF frequency modulated (FM) transceiver that incorp - 
Orates a duel conversion, superheterodyne receiver and a high power transmitter on a single glass-epoxy 
board mounted in a rugged aluminum die-cast frame. Refer to figure 3-1 in the following circuit 
description. 


3.2 RECEIVER 
1. RF Amplifier 
An incoming signal from the antenna is coupled through L10, L8, and L7, a low pass filter, to T1 and 
T2. A pin diode, D4, uncouples the receiver from the antenna during transmit. A dual-gate MOSFET is 
utilized in the RF amplifier. The signal is then filtered by T3 and T4, which is fed into the J-FET 
MIXER, Q2. T1 to T4 provide a 60 dB image rejection. 


2. First Local Oscillator 

O4 is a temperature compensated, crystal oscillator. The third harmonic of the crystal is picked up by 
T9 and used to drive O5. The output of Q5 is filtered by T10 and T11, tuned to the 9th harmonic of 
the crystal, and then fed into Q2. 


3. First IF Amplifier 
The output of the mixer (Q2) passes through a 10.7 MHz filter consisting of YFL-1, T5 and T6, and is 
then amplified by Q3. 


4. Second IF Amplifier and Detector 

The output of Q3 is fed into IC1, which contains the second mixer, the second local oscillator, a 455 
kHz IF amplifier and a quadrature detector. A 455 kHz, nine pole, ceramic filter is installed between 
Pin 3 and Pin 5 of IC1. The detector output is separated into. audio and noise components by RC 
filters. The noise component is fed back into the noise amplifier section of IC1, and its output is recti- 
fied by a diode D1, and then fed back into the switching section of IC1. 


5. Audio Amplifier 

IC2 is a low distortion audio amplification that produces 500mW of audio output across an 8 Q speaker. 
While the receiver is in squelched condition, the power supply to IC2 is turned off by O8. The appear- 
ance of a signal causes the output at Pin 13 of IC1 to go high and turn on Q7, thus turning on Q8 and 
IC2. 
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4.2 


6. Receiver Switching 
The output of O6 is regulated to approximately 8 volts. When the PTT is pushed to transmit, the base 
of Q6 is grounded through D3, turning off the entire receiver section. 


TRANSMITTER 

1. Oscillator and Modulator 

Q9 is a temperature compensated oscillator that incorporates NPO N470 and N750 ceramic capacitors. 
The effect of these capacitors against the temperature characteristic curve of a crystal is to compensate 
the crystal frequency drift within FCC limits, between — 30° C and + 60° C. Microphone audio is ampli- 
fied by Q16 and Q17, and then passed through a limiter D6 and D7. The output of the limiter is inte- 
grated by C99 and R64 and then goes through a buffer amplifier Q18 which is coupled through an LC 
filter, into Q10, a phase modulator. 


2. Frequency Multipliers 

Carrier frequency is obtained with a doubler (Q11), a tripler (012) and a doubler (O13). The output 
of each section is tuned by Hi-O double tuned coils to insure good harmonic and spurious rejection 
while maintaining good band pass quality. A 5 MHz spread is possible without degrading performance 
of the unit. 


3. Driver and Final Amplifier 
The output of Q13 is amplified by Q14 and Q15. The collector voltage of 014 is switched by a Hi-Lo 
switch for power output control. The output of 0715 is filtered and fed to the antenna. 


4. Transmitter Switching 

Q19 is in the OFF stage during receive mode. When the PTT is pushed to transmit, Q19 turns on and 
supplies voltage to all transmitter stages, except the final. B+ is always present at the final transistor, 
regardless of the mode or switch position, since the power switch on the volume control can not handle 
the current required by the final. 


SECTION 4 — SERVICING 


GENERAL 
READ THIS SECTION CAREFULLY BEFORE SERVICING THE TRANSCEIVER. 
4.1.1 Dissassembly 


The Wilson HH-154-D6/D1 transceiver consists of a single circuit board which includes transmitter and 
receiver components. It can be easily disassembled according to Figure 5-3. CA UTION: Do not discon- 
nect power leads from printed circuit board before removing the battery pack. 


4.1.2 General Soldering Information 

The same basic soldering practices used on other printed circuit boards can be implemented. Use a 50 
watt temperature controlled soldering iron. Apply the amount of heat that will cause the solder to flow 
quickly, but do not apply it too long. Use a small soldering tip to prevent solder bridges. Do not apply 
excess solder. Use a vacuum desoldering device to remove excess solder from the circuit board. 


4.1.3 Tuning Information 
Unnecessary tuning wastes valuable servicing time and can actually degrade the performance of a unit if 
not accomplished by an experienced technician. 


Use proper tools only, especially for the slugs in the coil forms. Section 5 includes detailed tuning in- 
structions, Test points referenced are locations on the circuit board only, not Jacks. 


4.1.4 Preventive Maintenance 

The transceiver should be put on a regular maintenance schedule, and an accurate record of its perfor- 
mance should be maintained. Important items to check are receiver sensitivity, transmitter frequency, 
deviation and power output. See Section 5 for detailed performance test. 


SWITCHING MALFUNCTION 


4.2.1 To incorporate an external speaker microphone, solid state switching is used in the transceiver. In 
case of loss of receive or transmit, check O6 and O19. O6 Emitter is normally high and will go near 
zero when PTT is pressed. Q19 Collector will go high when PTT is pressed, to supply voltage to the 
transmit section. 
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4.2.2 Note: If Q6 Emitter voltage does not go near zero when PTT is pressed, the receiver will remain 
on and its local oscillator will mix with the transmitting signal, causing spurious emissions. This may 
occur even though the unit appears to be working normally. Check Q6 and D3 for resolution of this 
problem. 


4.2.3 O6 has a protection resistor in series with the emitter. In order to supply high current to transmit 
section, Q19 does not employ an emitter protection resistor. If Q19 is shorted, and exhibits some vol- 
tage on receive, this will disable the audio amplifier and cause no receive. Replace Q19. 


RECEIVER MALFUNCTION 


4.3.1 First Local Oscillator 

The first oscillator, Q4, can be checked by connecting an RF probe or an oscilloscope to its emitter. If 
Q5 emitter voltage, measured at TP4, goes up approximately 1 volt when tuning T9, the local oscillator 
circuit may be working normally. If a spectrum analyzer is available, couple it to the source of Q2 and 
tune T10 and 111. The carrier level should be around —15 dBM, and spurious emissions should be 
more than 40 dB below carrier level. 


4.3.2 Front End 
In the event of excessive RF input to the front end, D4 and/or Q1 could be damaged. Check D4 with 
an ohm meter, and Q1 with a voltmeter, following the voltage chart. 


4.3.3 10.7 MHz and 455 kHz IF 

Tune an FM signal generator exactly on 10.7 MHz and apply it to the source of Q2, and check the sen- 
sitivity. It should have better than 20 dB SINAD at 1 wV. If not, couple the generator to the base of 
Q3. If the sensitivity increases, check T5, YFL1,and T6. To check IC1, follow the voitage chart. For 
the alignment of T5, YFL1, T6, T7 and T8, see Section 5. 


4.3.4 Audio Amplifier 

If the audio amplifier, |C2, is not working, make sure the squelch control is in the full CCW position. 
Next check the VCC voltage on Pin 6 of IC2. If there is no voltage present on Pin 6 of IC2, check Q7 
and O8, respectively, using the voltage chart as a reference. 


TRANSMITTER MALFUNCTION 


4.4.1 Oscillator Test 

Check the line voltage along D8. It must exhibit a stable 6V, even when the supply voltage is lowered 
to 9 volts. Connect an RF probe to the emitter of O9 for an oscillation check, or connect a voltmeter 
to TP1 and shunt the crystal momentarily. If the voltage decreases, the oscillator stage is working 
normally. 


4.4.2 Modulator 

An inexpensive oscilloscope can be used for fast signal tracing. Follow the set-up of Figure 5-1 and 
trace a signal from the audio generator, through the Micamps, limiter, Integ-buffer and Filter. When the 
signal is lost, the problem lies in the preceding stage. 


4.4.3 Multiplier Test 

Follow Section 5 transmitter alignment procedure and check voltage relationship between each test 
point and associated coils. Thus, it can be easily found which coil is malfunctioning. If any coil does 
not tune properly, check the related tuning, coupling or bypass capacitors and the coil itself. A defec- 
tive coupling capacitor may cause a unit to appear to be working normally with tuning slugs at slightly 
different positions than normal. Generally when this occurs, spurious emissions will be excessive. 


4.4.4 RF Amplifier 

To check Q14 and Q15, a straight amplifier section, set up the radio as in Figure 5-1. If the oscillator 
and all of the multiplier stages up through 013 check normally, the current should increase to about 
200 mA by tuning T17. By tuning TC13, the current should increase to 500 mA or more. In both 
cases, if the current reading does not change, check 014 and Q15. If an increase in current to 500 mA 
or more is noted, but no power output is observed, the problem lies in the circuitry following Q15. 
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SECTION 5 — ALIGNMENT 


1) GENERAL 


5.1.1 Connections 
Connect Test Equipment as illustrated. 


Generator 
with 
Attenuator 


Distortion 


Meter 


PIN 1 


© 
ae Meta) @ 
PIN 5 


P1016 


PIN 4 
PIN 3 Power Supply 
: Voltage 8 - 15V Variable 
with Voltage Current 1.5 Amps. 
ened and Current Meter 
OQ O ; 
Aad aay 
External 
PTT Switch 
BNC Connector 
3 ft. RG58/U 
Signal 
F G U R F 5 { Generator 


5.2 


(FM) 


RECEIVER 


5.2.1 Adjust the squelch control to its maximum CCW position and the volume control just far enough 
CW to turn the unit on. 


5.2.2 Apply power to the unit. Adjust the power supply voltage to approximately 12 volts. Since 
power is supplied through the Mic connector, there is a voltage drop across protection diode D5. Cir- 
cuit board voltage should be 11 volts. 

5.2.3 Local Oscillator and Multiplier 

Connect a volt meter set to a 12 volt DC range to TP4. If a receiver crystal is oscillating, TP4 voltage 


should increase to approximately 1 volt by tuning T9. Connect a frequency couter to the emitter of Q4 
through a few picofarad capacitor and adjust crystal trimmers to the correct frequency, which should 


1840-712A 


5.3 


5.4 


be (FO—10.7)/9. T10 and T11 can be tuned by connecting a sensitive RF voltmeter or a spectrum 
analyzer at T11 output, however, the following method may be satisfactory. 


5.2.4 Front End Tuning 

Set the FM signal generator to the correct frequency and adjust it for a 5 kHz deviation at 1 kHz AF. 
Set the attenuator for about —60 dBM output. Peak T10 and T11 first, then T1 to T4. Gradually turn 
the attenuator setting down and again peak T1 to T4, and T10 and 111. 


5.2.4 IF Tuning 

Increase the FM signal generator otput by turning up the attenuator until the receiver produces clean 
audio, and check the wave form on the oscilloscope. If it is not a clean sine-wave, adjust T8 (Quadra- 
ture Coil) until a clean sine-wave can be seen on the scope. Turn the attenuator back down to about 
1uV output and adjust T5 and T6 for minimum distortion. 


RECEIVER PERFORMANCE TEST 


5.3.1 Quieting Sensitivity 

1. Disconnect the unit from the signal generator and turn squelch control fully CCW. Advance the vol- 
ume control until the AC-VTVM indicates 1 volt. 

2. Reconnect the signal generator (unmodulated) and advance the attenuator until the AC-VTVM reads 
.1 volt. This should occur between .5 and 1 wV output. 


5.3.2 Distortion Test 

Sinad Sensitivity: Set the signal generator for .3 wV output with 3 kHz deviation at 1 kHz AF Turn 
the volume control halfway clockwise. Set the distortion meter range control to the set level position 
and the range switch to the 30% position. Adjust the input sensitivity control of the meter to read 
O dB. Set the range switch to distortion and null 1 kHz adjusting both tuning and null. The meter read- 
ing should drop more than 12 dB. 


5.3.3 Audio Output and Distortion Test 

1. Set the signal generator for 1000 uwV output with 5 kHz deviation at 1 kHz AF. 

2. Set the volume control to produce 2V RMS on the AC-VTVM. 

3. Set the meter range switch on the distortion meter to 100% and adjust the input sensitivity control 
for a full scale reading. 

4. Set the range switch to distortion and balance out 1 kHz. The meter should indicate below 10 in 
the 10% position. 


5.3.4 Squelch Sensitivity 

1. Disconnect the signal generator from the unit. Set the squelch control at the threshold. Modulate 
the signal generator at 1 kHz with 3 kHz deviation and connect to the unit. Turn up the generator 
Output enough to open the squelch. The attenuator reading should be approximately .2 to .3 UV. 


TRANSMITTER ALIGNMENT 


5.4.1 Connections 
Refer to Figure 5-1. Connect the antenna cable to a Bird 43 wattmeter terminated with a 50 (2 dummy 
load. All readings are in transmit mode (PTT keyed). 


5.4.2 First Doubler 
Attach a DC voltmeter set for the 0-1 V range to TP1. Adjust T12 for a dip. 


5.4.3 First Tripler 
Attach a DC voltmeter set for the 0-2 V range to TP2. Adjust T13 for a maximum reading. Readjust 
T12 and T13 alternately for a maximum reading. Then adjust 114 for a dip. 


5.4.4 Second Doubler 
Attach a DC voltmeter set for the 0-2 V range to TP3. Adjust T15 for a maximum reading. Readjust 
T14, T15 alternately for a maximum reading. Then adjust T16 for a dip. 


5.4.5 Driver Current 
Tune T17 for a maximum deflection of the power supply meter. 


5.4.6 Final 
Adjust TC13 for maximum power output as observed on the wattmeter and then adjust TC14 for max- 
imum power. Spread or sqeeze coils of L1, L2 and L5 for maximum power output. 


5.4.7 Frequency Adjustment 
To set transmit frequency, adjust the trimmer (TC5 through TC8) for the corresponding channel. 


ee 
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5.4.8 Deviation Adjustment 

Set the Audio Generator output for about 10 mV output at 1 kHz. Adjust VR3 to produce 5 kHz of 
deviation. Reduce the attenuator setting by 20 dB and sweep the generator from 300 Hz to 6000 Hz. If 
the deviation exceeds 5 kHz at any point, readjust VR3. At 6000 Hz the deviation should be less than 
1.25 kHz. 


TRANSMITTER PERFORMANCE TEST 
5.5.1 Power Output and Frequency versus Power Supply Voltage 


1 


2 
3: 


While keying the unit, vary the power supply voltage from 9 to 12 volts. The output frequency 
should not change. 

The LED Battery Indicator should go out when voltage is reduced below 9 volts. 

The transmitter power output should not drop more than one half when voltage is reduced to 9 
volts. 


5.5.2 Spurious and Harmonic Measurements 


Ar 
2; 


Connect the unit to a spectrum analyzer through an in-line 30 dB power attenuator. 

Set the analyzer for 100 MHz per division, 3 MHz resolution. The input attenuator of the analyzer 
should be set to the proper level. Key the unit to transmit. All spurious emissions and harmonics 
should be better than 60 dB below the carrier on Hi position, and about 55 dB on Lo position. 


5.5.3 Antenna Test 


Jz 


Connect an antenna to J1. When held in the hand, in the normal vertical position, the unit should 
draw approximately the same current as on a dummy load. If not, antenna length will need to be 
adjusted. 


. Disconnect the unit from the test jig and reassemble it back into its case. Insert a fully charged 


battery pack and recheck deviation, frequencies, power output and spurious and harmonic radiation. 


Th t= 


NOTE: BASE OF CRYSTAL MUST BE 
FLUSH WITH BOARD IN ORDER TO 
FIT INSIDE CASE. 


CORRECT 


| | WRONG 


TX CHANNEL F 


TX CHANNEL E 


yi 


TX CHANNEL D 

WRONG 
TX CHANNEL C 
TX CHANNEL B 


TX CHANNEL A 


RX CHANNEL F 


Sg 


RX CHANNEL E SOLDER CRYSTAL LEADS BEFORE 
CLIPPING. CLIPPING LEADS BEFORE 


SOLDERING WILL DAMAGE CRYSTAL. 
RX CHANNEL D 


E 
n 
IS : 
~ 


CRYSTAL CORRELATION 


1) Holder HC18/u or HC25/u 


RX CHANNEL C 
RX CHANNEL B 
RX CHANNEL A 
SOLDER LEADS 
= LEADS 
2) Parallel resonance 
Becton) /9 F = Operating frequency 


me F _= Receiver fundamental frequency 
Fl=F, /12 R 
E> Transmit fundamental frequency 


3) Load capacitance: 32pF both receive and transmit 

4) Calibration tolerance: .001% 

5) Temperature tolerance: .001% RX, .0005% TX, —10°C to 60°C 
6) Series equivalent resistance: 18Q 

7) Drive level: 2mW 


FIGURE 5-2 CRYSTAL PLACEMENT DIAGRAM 
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NOTE: 


A quality socket must be 

used for this tool , to insure 

concentricity of the hex REAR CASE 
pattern with the outside 


diameter. 


FIGURE 5-1a 


BATTERY COVER 


8mm, DEEP SOCKET, ( 6 POINT ) 
1/4" DRIVE 


BATTERY PACK 


FRONT CASE 


GENERAL CASE DISASSEMBLY 


1.) Turn LATCH with coin(@), remove BATTERY COVER and BATTERY PACK from REAR CASE. 
2.) Remove screws @), (2 places) and screws @, (4 places). Remove REAR CASE and BOTTOM PLATE 


from CHASSIS. (SEE NOTE A) 


3.) Remove screws ®, (2 places) and remove FRONT CASE. (SEE NOTE A) 


TOP PANEL DISASSEMBLY 


(SEE NOTE B) 


1.) Remove KNOBS ©). 

2.) To remove volume or squelch controls use special tool (SEE FIGURE 5-1a) or the following steps. 
3.) Remove switch nut @). 

4.) Remove FACE PLATE@®). (SEE NOTE C) 


5.) Remove screws(J). (2 places) 
6.) Remove TOP PANEL(8)from CHASSIS and repair or replace parts as needed. 


NOTES: 
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A) Use caution when removing FRONT CASE and BOTTOM PLATE, so no damage occurs to leads 
connected to P.C. BOARD. 

B) TOP PANEL should only be removed to replace TOP PANEL, VOLUME orSQUELCH controls 
if special tool not available. 

C) FACE PLATE will have to be replaced once removed. 


FIGURE 5-3 
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PARTS LIST 


RESISTORS 


(All resistors to be 1/4Watt 5% carbon film unless otherwise stated) 
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REF. DESIG. WILSON PART NO. DESCRIPTION 
R1 4701-0223-032 22K Carbon Comp. 
R2 4701-0473-032 47K Carbon Comp. 
R3 4701-0221-032 22082 Carbon Comp. 
R4 4701-0220-041 222 1/8W 10% Carbon Comp. 
R5 4701-0332-032 3.3K Carbon Comp. 
R6 4701-0183-032 18K Carbon Comp. 
R7 4704-0333-032 33K 
R8 4704-0152-041 1.5K 1/8W 10% 
R9 4704-0224-041 220K 1/8W 10% 
- R10 4704-0103-041 10K 1/8W 10% 
R11 4704-0103-041 10K 1/8W 10% 
R12 4704-0224-041 220K 1/8W 10% 
R13 4704-0103-032 10K 
R14 4704-0222-032 ZZ 
R15 4704-0103-032 10K 
R16 4704-0222-041 2.2K 1/8W 10% 
R17 4704-0222-041 2.2K 1/8W 10% 
R18 4704-0473-032 47K 
R19 4701-0473-032 47K Carbon Comp. 
R20 4704-0102-032 1K 
R21 Not Used 
R22 4704-0102-032 1K 
R23 Not Used 
R24 Not Used 
R25 Not Used 
R26 4704-0103-032 10K 
R27 4701-0223-032 22K Carbon Comp. 
R28 4704-0152-032 1.5K 
R29 4704-0472-032 4.7K 
R30 4704-0333-032 33K 
R31 4704-0102-032 1K 
R32 4704-0101-032 100Q2 
R33 4704-0220-032 22Q 
R34 4704-0222-032 PLON 
R35 4704-0220-032 220) 
R36 4704-0103-032 10K 
R37 4704-0103-032 10K 
R38 4704-0102-032 1K 
R39 4704-0472-032 4.7K 
R40 4704-0103-032 10K 
R41 4704-0561-032 56092 
R42 4704-0102-032 1K 
R43 4704-0101-032 10082 
R44 4704-0562-032 5.6K 
R45 4704-0333-032 £6} < 
R46 4704-0101-032 100Q2 
R47 4704-0101-032 10002 
R48 4704-0101-032 100Q2 
R49 4704-0101-032 10082 
R50 4704-0101-032 10082 
R51 4701-0331-041 33002 1/8W 10% Carbon Comp. 
R52 4701-0220-041 22Q 1/8W 10% Carbon Comp. 
R53 4701-0102-041 1K 1/8W 10% Carbon Comp. 
R54 4704-0222-041 2.2K 1/8W 10% 
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4704-0222-032 
4704-0102-032 
4704-0563-032 
4704-0102-032 
4704-0563-032 
4704-0182-032 
4704-0562-032 
4704-0123-032 
4704-0562-032 
4704-0472-032 
Not Used 

4704-0104-032 
4704-0560-032 
4704-0222-032 


4704-0220-032 . 


4701-0101-032 
4701-0471-032 
4704-0102-032 
4704-047 1-032 
4701-0220-041 
Not Used 

Not Used 

4701-0101-032 
4710-0220-031 


APACITOR 


1567-0150-050 
1567-0330-050 
1567-0010-050 
1567-0070-050 
1567-0020-050 
1572-0102-050 
1572-0102-050 
1572-0102-050 
1567-0080-050 
1566-0057-050 
1567-0070-050 
1567-0330-050 
1573-0103-050 
1550-0475-016 
1573-0103-050 
1573-0103-050 
1573-0103-050 
1572-0102-050 
1550-0105-025 
1550-0104-035 
1567-0220-050 
1567-0470-050 
1563-0101-050 
1550-0106-016 
1573-0223-050 
1550-0104-035 
1550-0104-035 
1567-0100-050 
1538-0471-050 
1538-047 1-050 
1508-0473-050 
1550-0105-025 
1550-0104-035 
1572-0471-050 


il 


225) 

10082 Carbon Comp. 
470Q Carbon Comp. 
1K 

4702 


22Q 1/8W 10% Carbon Comp. 


10092 Carbon Comp. 
-22Q, 2W 5% Wire Wound 


15pF Cer. NPO 
33pF Cer. NPO 
1pF Cer. NPO 
7pF Cer.NPO 
2pF Cer. NPO 
.001mF Cer. YB 
.001mF Cer. YB 
.001mF Cer. YB 
8pF Cer. NPO 
.5pF Cer. SL 
7pF Cer. NPO 
33pF Cer. NPO 
.O1mF Cer. 
4.7mF Tant. 16V 
.O1mF Cer. 
.O1mF Cer. 
.O1mF Cer. 
.001mF Cer. YB 
1mF Tant. 25V 
-ImF Tant. 35V 
22pF Cer.NPO 
47pF Cer. NPO 
100pF Cer. N150 
10mF Tant. 16V 
.0O22mF Cer. 
-ImF Tant. 35V 
.ImF Tant. 35V 
10pF Cer. NPO 
470pF Axial SL-1070Y5P 
470pF Axial SL-1070Y5P 
.047mF +10% 50V Mylar 
ImF Tant. 25V 
.ImF Tant. 35V 
470pF Cer. YB 
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Not Used 

1550-0105-025 
1572-0471-050 
Not Used 

1550-0105-025 
1550-0476-016 
1550-0476-016 
1550-0476-016 
1572-0102-050 
Not Used 

1570-0201-050 
1570-0560-050 
1567-0390-050 
1570-0560-050 
1566-0470-050 
1573-0103-050 
1567-0010-050 
1567-0080-050 
1567-0080-050 
1567-0100-050 
Not Used 

1570-0201-050 
1570-0560-050 
1567-0470-050 
1504-0820-100 
1504-0820-100 
1573-0103-050 
1573-0103-050 
1567-0470-050 
1573-0103-050 
1573-0103-050 
1573-0103-050 
1567-0470-050 
1567-0040-050 
1567-0390-050 
1567-0330-050 
1567-0030-050 
1567-0270-050 
1573-0103-050 
1573-0103-050 
1572-0102-050 
1573-0103-050 
1567-0070-050 
1567-0010-050 
1567-0100-050 
1567-0330-050 
1572-0102-050 
1550-0475-016 
1567-0220-050 
1567-0390-050 
1550-0475-016 
1572-0102-050 
1567-0390-050 
1567-0390-050 
1567-0150-050 
1572-0471-050 
1572-0102-050 
1550-0475-016 
1572-0471-050 
1572-0471-050 
1550-0475-016 
1550-0104-035 
1572-0471-050 


=16— 


1mF Tant. 25V 
470pF Cer. YB 


1ImF Tant. 25V 

47mF Tant. 16V 
47mF Tant. 16V 
47mF Tant. 16V 


.001mF Cer. YB 


200pF Cer. N750 
56pF Cer. N750 
39pF V Cer. NPO 
56pF Cer. N750 
47pF Cer. SL 
.O1mF Cer. 

1pF Cer. NPO 
8pF Cer. NPO 
8pF Cer. NPO 
10pF Cer. NPO 


200pF Cer. N750 
56pF Cer. N750 
47pF Cer. NPO 
82pF Silver Mica 
82pF Silver Mica 
.O1mF Cer. 
.O1mF Cer. 
47pF Cer. NPO 
.O1mF Cer. 
.O1mF Cer. 
.O1mF Cer. 
47pF Cer. NPO 
4pF Cer. NPO 
39pF Cer. NPO 
33pF Cer. NPO 
3pF Cer. NPO 
27pF Cer. NPO 
.O1mF Cer. 
.O1mF Cer. 
.001mF Cer. YB 
.O1mF Cer. 

7pF Cer. NPO 
1pF Cer. NPO 
10pF Cer.NPO 
33pF Cer. NPO 
.001mF Cer. YB 
4.7mF Tant. 16V 
22pF Cer. NPO 
39pF Cer. NPO 
4.7mF Tant.16V 
.001mF Cer. YB 
39pF Cer. NPO 
39pF Cer. NPO 
15pF cer Cer. NPO 
470pF Cer. YB 
.0O1mF Cer. YB 
4.7mF Tant. 16V 
470pF Cer. YB 
470pF Cer. YB 
4.7mF Tant. 16V 
.ImF Tant. 35V 
470pF Cer. YB 
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C118 
C119 
C120 
C121 
C122 
C123 
C124 
C125 


- C126 


C127 
TC1 Thru TC14 


Q1 
Q2 


TH1 


1550-0475-016 
1550-0154-035 
1550-0475-016 
1566-0470-050 
1572-0102-050 
1550-0154-035 
1550-0475-016 
1550-0476-016 
1572-0102-050 
1572-0102-050 
1573-0103-050 
Not Used 

Not Used 

1567-0470-050 
1567-0470-050 
1567-0470-050 
1567-0470-050 
1567-0470-050 
1567-0470-050 
1567-0330-050 
1567-0330-050 
1567-0330-050 
1567-0330-050 
1567-0330-050 
1567-0330-050 
1569-0100-050 
1567-0150-050 
1572-0102-050 
Not Used 

1550-0475-016 


1517-0200-050 


TRANSISTORS 


4804-0870-890 
4804-0870-700 
4801-0000-003 
4801-0000-003 
4801-0000-003 
4801-0000-016 
4801-0000-016 
4801-0000-060 
4801-0000-003 
4801-0000-016 
4801-0000-003 
4801-0000-003 
4801-0000-003 
4801-0800-125 
480 1-0873-000 
4801-0000-016 
4801-0000-016 
4801-0000-016 
4801-0000-001 
Not Used 


INTEGRATED CIRCUITS | 


3130-0860-000 
3130-0860-020 


THERMISTORS 


5300-0805-150 


ay yp 


4.7mF Tant. 16V 
.15mF Tant. 35V 
4.7mF Tant. 16V 
47pF Cer. SL 
.001mF Cer. YB 
.15mF Tant. 35V 
4.7mF Tant 16V 
47mF Tant. 16V 
.001mF Cer. YB 
.001mF Cer. YB 
.O1mF Cer. 


47pF Cer. NPO 
47pF Cer. NPO 
47pF Cer. NPO 
47pF Cer. NPO 
47pF Cer. NPO 
47pF Cer. NPO 
33pF Cer. NPO 
33pF Cer. NPO 
33pF Cer. NPO 
33pF Cer. NPO 
33pF Cer. NPO 
33pF Cer. NPO 
10pF Cer. N470 
15pF Cer. NPO 
.001mF Cer. YB 


4.7mF Tant. 16V 
20pF Trimmer 


IGFET 3N201 

2N5668 

BLUE TOP SPS1476 
BLUE TOP SPS1476 
BLUE TOP SPS1476 
BLACK TOP SPS952-2 
BLACK TOP SPS952-2 
WHITE TOP SPS1539 
BLUE TOP SPS1476 
BLACK TOP SPS952-2 
BLUE TOP SPS1476 
BLUE TOP SPS1476 
BLUE TOP SPS1476 
MPS3866 

SRF2442K 2N5945 
BLACK TOP SPS952-2 
BLACK TOP SPS952-2 
BLACK TOP SPS952-2 
ORANGE MPS-A55 


MC-3357P 
LM-386N 


50022 Thermistor10% Y Curve 


IRAN_-FONA 


D1 4805-1241-200 IN4148 DO-35 
D2 4808-0000-029 IN757A DO-35 9V Zener 
D3 4805-1241-200 IN4148 DO-35 
D4 4805-0851-060 BA-284 Pin 
D5 4806 -0000-004 IN4002 DO-41 
D6 4805-1241-200 IN4148 DO-35 
D7 4805-1241-200 IN4148 DO-35 
D8 4808-0000-025 IN753A DO-35 6.2V Zener 
DQ 4808-0000-025 IN753A DO-35 6.2V Zener 
D10 4810-0851-460 MV-5075B Light Emitting 
D11 Not Used 
D12 Not Used 
D13 4806-0000-004 IN4002 DO-41 
COILS 
L1 1801-0826-595 L2659A Airwound 
L2 1801-0826-580 L2658 Airwound 
L3 1806-0826-560 L2656 RFC 
L4 1803-0826-800 L2680 100K 1/4 W RFC 
L5 1801-0826-770 L2677 Airwound 
L6 1801-0826-790 L2679 Airwound 
C7 1801-0826-780 L2678 Airwound 
L8 1801-0826-790 L2679 Airwound 
L9 1802-0223-010 22mH Choke 
L10 1801-0826-590 L2659 Airwound 
TRANSFORMERS 
T1 5601-0826-660 L2666 Transformer 
ile 5601-0826-660 L2666 Transformer 
Ane 5601-0826-660 L2666 Transformer 
T4 5601-0826-660 L2666 Transformer 
T5 1801-0826-735 L2673A Transformer 
T6 5601-0826-730 L2673 Transformer 
T7 5601-0826-730 L2673 Transformer 
T8 5601-0826-570 L2657 Transformer 
T9 5601-0826-610 L2661 Transformer 
T10 5601-0826-740 L2674 Transformer 
T11 5601-0826-750 L2675 Transformer 
2 5601-0826-620 L2662 Transformer 
lat) 5601-0826-630 L2663 Transformer 
T14 5601-0826-640 L2664 Transformer 
Ths) 5601-0826-650 L2665 Transformer 
T16 5601-0826-660 L2666 Transformer 
T17 5601-0826-670 L2667 Transformer 
POTENTIOMETERS 
VR1/S3 4750-0857-760 20K W/Switch 
VR2 4750-0857-720 5K W/Switch 
VR3 4751-0503-100 50K Trimmer 
SWITCHE 
S1 5111-0867-440 Rotary 6 Pos, 2 Pole 
$2 5116-0867-600 Micro AH2504 3A, 250V 
S3 P/O VR1 
S4 5114-0867-820 
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( ) indicates transmit mode 


Transmitter with full power output. 


Measurements done by 11.0V supply voltage. 
Measured by 50K ohm/V DC voltmeter 


All voltages are nominal. 
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Transmitter with full power output. 


Measurements done by 11.0V supply voltage. 
Measured by 50K ohm/V DC voltmeter 
All voltages are nominal. 


= 20) Es 
1840-722 


1840-723A 


GREEN (PUSH-TO-TALK) 


TC 14 20P 
C8? 39P 
Cc 1 
—t— 
¥ 
o f/* C25 0.02 
te 
23 100P 
ns 
4 
ark 
2 2k 
(E220. Ww 
— 
RB 47K 
GodS, 


a) = 
Blo 121 we t,vee a Iheot 
2p ee Bel eh ae Do a 
A %, 4 
oy }, ML ESY 
ey, 


OL 

yt 
TTS S 

y13 

C22 


Note: (F) specifies foil side 


ay 
T7 & 2673 
: > 
°o 
oO 
~ 
oO 
8 9.00% 
x 
4 
= 
2. 
wy 
e a 
a Te 
~~ 
co 
2 ae 
3 
is) 
Aeseevas 
: x 
SN 
26 tS 
5 
Sy 
=) 


x © i 
Nn 2 3 s 
x . oe 
: 7 —m 
oa ad a ay, x d0Z 994 
o fe 3 
2e 400'0.L2}— (g = dlp S115 
—Ah— 710'0 SD 
ee Yt IM oy > mon 
d0z 5-9 
C i A 
£81 9819-0919 — 
gs Le one 
oe ~ 
& 
% eas 40z 74 
o 
ra 
div Elig 
; 
- vs) 
c z d0Z £94 
8 a 113A 
2 dlp Zita 
5 
— 4 al 
dee ce d0Z 291 
Rm 
co io 
oe iw 
3 Wy d2P Lig 
: F 
2 d0Z b-D4 
re ae 
LOO ELD Bf dtl 22t9 
¢. 
o A 
> 
* d0z ZED 
toed 
ac dE 1219 
4 
= 
492594 z d0Z LEO 
3; 
Pah ie {00 0s9 
é ace 0zt9 
= 
> 
d0z OL DL 


713 -2663 


—H- 


IF n36 Tox 


- Ci ale 

3 Ls 4 © 596? * an Ca S 

ee ey ee 

rs 2 wee Soy 8 

of ct Nas 2 ! acy 9 

% ye aX; * a cI one Ks, € g + - 

O° © S 2 en 6 x 
s\ oe AG, 2 4 e Sig EAT 2 


Do coud Leu 
“Pe y 
+ a7 


Az9 80 
$ 
= ¥ + 
Ae fe Sag 
z f ay 6© <P lpg 
< 
Y 
2 
O2P tdy 3 
= 


a 
C3301 


125 0.001 


PARTS OVERLAY 


=21= 


RX CHANNEL 
SELECTOR SWITCH 


TX CHANNEL 
SELECTOR SWITCH 


MICROPHONE 


(SPEAKER) 


t denotes quantity 


of turns for coil 


Q2 only 


Q3 thru Q19 


Q1 only 


1 Ci RA 


Pe eo ea, ae 
ers aed 


Db 
RI ) eae IN4 198 
YFLI 220K es 
BLUE a 
a3 cle 
To ) 
Ay 0.00 
CIS | Ro RT RB Ce 
0.0) IBKS 33K LSK AR 0.01 MEZ 
LAZBGNH] 
x13 
10.245 
R/7_ | R18 
{ PLIST C26 Te 
Wty 
+) C/4 C/7 * C26 oP RIG 
4.7 0.01 Tr Oy 97K 
R33 
SS pee 
i) LF 
22K 
dz dI 
oy 1H9148 
IN757A 
C78 aly 73 
BLUE ate MPS 3866 ae C04 NCSL 48 
al3 S 
C72. ETS: () C77 TI7 ie SRF 24E2K C88 cay 
27P be 7P JOP SFP T /5P 
C75: 
TPS lo.oor C80 
eye 33P 
PYF OOF ¢70P 
100 
cel RSF 
USS 0,00! 22K 
WA 
CHG 
S3 
. TRANSISTORS: 
$70 site Set? 
bq ee Aeon MHITE Spsa3 = 
wav #5, 0.0 wy = grt ORANGE MPS-ass 
IN7T3A VY 
YF 210 Ny 
Mv fou 
R70 SOs 8 
100 


NOTE? UNLESS OTHERWISE SPEC/FIED, 
RESISTANCES ARE /N OHMS, 
CAPACITANCES ARE /N MIC ROFARRD. 


SCHEMATI! 


=9RR 


r | ‘i 

4] , 
We 

7 

Bf 


i 3 =j 
‘- | 
a | ‘ 
m % i 
(. I 
z= 
, 
‘ : 
Ma ; 
a 
( 
t 
l t a 
4 
? { 
{ 
i 
fy 
Ey 
yi 
, 
q 
' 
} 
7 
1 
: 
| 
: S 
5 
a, 
¥ = | 
4 1 
4 
2 =. 
, 
> 
Be : 
a 
73 - 
i 4 
al 
oe aa 
1 
‘ -s 
[ oo é 
af 
. ' 
- i 
a a ‘ ; 
= . % “4 
at . 
moh ; + 
+. : ut 
A 7 . = 
re al 
af fe oo 
1 ae 


' 
Eng, IG 
? 

” 


~ 


eee 
~ 


“a i aay 
. site) 
ee + to 
i F m3 ee 
' f 7 


\- rset & 
« i eas 
pa br ces ee 


0,007 
INTE al 


1840-724A 


2NS5668 YFLI 
Q2 
ra bes Lare | A zo 
BP tL) aoe 
Cj) 7 A.) 
ca us 
o.oor| Si! RS TS 
Hed c12= 3.3K 
33P 
C15: Re RT r8 Che 
0.0) 8EKS 33K 15K 0.0! 
cis 
et Te 
22 0.01 
tL ci27 
‘iat 
j al cra c7 
' 4.7 0.07 
' 
! | 
| \ 
: \ 
! 
Te Team | 
47 
! 20? yet esr 
1 { 1P 
t 1 
(pe eee TI 
opt 
¢ h 
8 
Ye Ovs YY Oy3 Ov2 ao 
Te! 7e2 TC 7c. C 
om * lonz ol ire * Jone Yo? lens Crle\ R. 
32. 
op |47p 120P |47p ‘\20p |e7p | 20e |47p “\20e |47p |20e |47p nee 
! 
BLUE 
Q/z 
COP C72 §TIS ‘@ 
JP 27P \he 
Oyv2 ove 2 yo Papa ey Nee 
0.00Ff 
pari! ° 
77. Tce TC 10 a oe 700 
ee (attire Jenne Cue creo Nees, ailmeyeon 
on 
2" 939 \*P |3ap |? \33p |29P |33p 22P_[33p |20r S3p | (igs 
wrieg rmdrg RSL 47. CAS 
R70 
100 
# oe C106 


J 
4h, DI 
J , +¢ 
PI RIO C19 C20 jmti9e ote 
220K oe Ge eet aed * 
AE + WW 
77 RIZ CaF 
ae 220K 1D 
WHITE 
0.001 cé! C29 4030 £9 €33 a 
| 2aP 2 F70P S g70QP 22K 
fn e) ” i) 2 n lo ne sx { oF 
cer 
IC/ RIS IC2 = 47 
MC3357P 1OK c32 LAZBONH} 
D a Ea > 1 
Pr 
v3 weet C3! ver 
C22 0. 
10.245 
[rh Tak 
97P 5 Rie 
e23 
RIT 
oops @2k Z2x| S74 | cze Te 
A 
1oP RIG 
+ C26 
] 97K 
kilo 
LAW , ) 
a C2¢ LCase 1K 
tOu | 2.02 ae 
0.001 
R33 
as rang 
Ns oo 039 
22k 
d2 bg 
ov ING148 
IN7T57A 
C76, aly Te 
= fe MPS38 be ae cer “s Le 48 
ai a SRF 248 2K fe, cea | cay 
7P JOP SIP Tse 
C7 C90 
001 ¢70P 
By 24,3 5 [ 
, suzeqy = 22K 
CHG 
H/GHEST 
J < RE. FEREN cé 
DES/GNATIONS 
33 
—_ > TRANS!STORS = 
cB BUCK SPs-952-2 
cis ons ure Spear 34 
.O A001 S 
AE uv = ars ORANGE MPS-ass 


NOT £ * UNLESS OTNERWISE SPEC/FIED, 
RESISTANCES ARE iN OMPTS, 


CAPACITANCES ARE IN MIC ROF BRRDE 


SCHEMATIC 


pe 


‘ 
a 
. 
' 
' 
F 
e) 
: 
=4 
; 
oe 
t 
3 2 
vi 
_- rea! 
i 
ye 
; 
= cus 
ae 
A J 
+ -* 
J a 
P , 
2 r 
, i 
ad ‘ 
ae | 
ote 
sat 
? 
— a 


hi “a 7 : 


7 


ox: 


Swit 


fy 


“ 


i 
i 
se 
a 
x 
aT 
+ 
' 
~% 
A4@ 
¥ 
> 
© 


4 


oy 
a 


vy 
‘ 
z. 
t 
~ 
vet 
i 
‘ 
-# 
as : 
pi 
As 
i 
i 
=if 
s 
hd «/ 
‘ 
1 
=! 
7 a) 


ae 
7 - 
nt a , 
‘tae 
ca°et od 
t 
tt 
' 
a4 } 
+e 
“1 
: So a 
>| 7 
. ri 
os 
zt 
2 
t 
=I 
-4 7 
~~ 
: J 
\ 
= . 
: 4 
i 
7 a 
i 
‘ 
a4 
‘ 
a4 i 
; : i ~2 
a 
: = 
7 
4? 
. “ey 4 
os , 
1 i 
Yee aka as 
; ' 
e = 2 y 


i 
' ov et 


¢ 


: “et 


irs Ss Sh rh eg 


» Ae we 
© 


it 


ae 


eat 


? 
¥ 


1840-725A 


12 MONTH LIMITED WARRANTY 
RADIOS 


WILSON ELECTRONICS INCORPORATED, (“WILSON”), warrants that your new RADIO 


has been manufactured free of defects in design, material and workmanship. If this product 
fails to give satisfactory service due to defects covered by warranty, including any warranty 
implied by law such as WARRANTIES OF MERCHANTABILITY OR FITNESS, for a period 
of 12 MONTHS FROM THE DATE OF PURCHASE. “WILSON” will, at its option, replace 
or repair the unit, or any defective part free of charge. To obtain warranty service, return the 
RADIO to the dealer FROM WHOM THE RADIO WAS PURCHASED. 


IMPORTANT 


Please note: Warranty service covers only repair or replacement of the RADIO only. 
“WILSON” is not responsible for costs of removal or reinstallation, or shipping to the place 
of repair. The warranty period is not extended due to repair or replacement. 


“WILSON” reserves the right to make reasonable charges for service if there is evidence of 
damage due to alteration, misuse, or installation not according to the enclosed instructions. 


“WILSON” IS NOT RESPONSIBLE FOR DAMAGE TO OTHER EQUIPMENT OR PRO- 
PERTY OR FOR ANY OTHER CONSEQUENTIAL OR INCIDENTAL DAMAGES OF 
ANY KIND, WHETHER BASED ON CONTRACT, NEGLIGENCE OR STRICT LIABILITY. 
MAXIMUM LIABILITY SHALL NOT, IN ANY CASE, EXCEED THE PURCHASE PRICE 
OF THE UNIT, : 


(Some states do not allow limitations on how long an implied warranty lasts, or the exclu- 
sion or limitation of incidental or consequential damages, so the above limitaions and 
exclusion may not apply to you.) 


(This warranty gives you specific legal rights. You may also have other rights which may vary 
from state to state.) 
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Commercial Products Division 


A Subsidiary of REGENCY ELECTRONICS, INC. 


4288 So. Polaris Avenue e P.O. Box 19000 e Las Vegas, NV 89119 
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( ) indicates transmit mode 


Transmitter with full power output. 


Measurements done by 11.0V supply voltage. 


Measured by 50K ohm/V DC voltmeter 
All voltages are nominal. 
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12 MONTH LIMITED WARRANTY 
RADIOS 


WILSON ELECTRONICS INCORPORATED, (“WILSON”), warrants that your new RADIO 
has been manufactured free of defects in design, material and workmanship. If this product 
fails to give satisfactory service due to defects covered by warranty, including any warranty 
implied by law such as WARRANTIES OF MERCHANTABILITY OR FITNESS, for a period 
of 12 MONTHS FROM THE DATE OF PURCHASE. “WILSON” will, at its option, replace 
or repair the unit, or any defective part free of charge. To obtain warranty service, return the 
RADIO to the dealer FROM WHOM THE RADIO WAS PURCHASED. 


IMPORTANT 


Please note: Warranty service covers only repair or replacement of the RADIO only. 
“WILSON” is not responsible for costs of removal or reinstallation, or shipping to the place 
of repair. The warranty period ts not extended due to repair or replacement. 


“WILSON” reserves the right to make reasonable charges for service if there is evidence of 
damage due to alteration, misuse, or installation not according to the enclosed instructions. 


“WILSON” IS NOT RESPONSIBLE FOR DAMAGE TO OTHER EQUIPMENT OR PRO- 
PERTY OR FOR ANY OTHER CONSEQUENTIAL OR INCIDENTAL DAMAGES OF 
ANY KIND, WHETHER BASED ON CONTRACT, NEGLIGENCE OR STRICT LIABILITY. 
MAXIMUM LIABILITY SHALL NOT, IN ANY CASE, EXCEED THE PURCHASE PRICE 
OF THE UNIT. | 


(Some states do not allow limitations on how long an implied warranty lasts, or the exclu- 
ston or limitation of incidental or consequential damages, so the above limitaions and 
exclusion may not apply to you.) oo 


(This warranty gives you specific legal rights. You may also have other rights which may vary 
from state to state.) : 


Commercial Products Division’ 


A Subsidiary of REGENCY ELECTRONICS, INC : 
4288 So. Polaris Avenue « P.O. Box 19000 « Las Vegas, NV 89119 
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SECTION 1 — OPERATION 


TRANSCEIVER DESCRIPTION 


The HH-152-D6/D1 Wilson personal portable radio is an extremely compact, highly reliable two-way 
frequency modulated (FM) radio designed for operation in the 150-174 MHz frequency range. The 
HH-152-D6/D1 produces 2 watts of power output. A separate speaker and microphone are incorporated 
for better audio quality. The receiver design incorporates features to assure optimum sensitivity under 
congested interference prone conditions. A large push-to-talk transmit switch is prominently located 
on the side of the case such that it may be operated conveniently by the thumb or fingers for right 
or left hand operation. A line of convenience accessories is available for operation and battery charging. 


POWER/VOLUME CONTROL 

(See Figure 2-1). Activating the ““VOL/OFF” knob in the clockwise direction applies power to the 
unit. Counter-clockwise is off. The VOLUME control! adjusts the sound level from the speaker. Volume 
setting does not affect battery drain during squelched (no signal) conditions. If the unit is operated un- 
squelched and no signal is heard, the volume should be set as low as possible to reduce battery drain. 
Volume setting does not affect the transmitted signal in any way. 


SQUELCH CONTROL/TONE SWITCH 

Proper use of the SQUELCH control prolongs battery life between charges and prevents reception of 
noise and interference. Rotate the SQUELCH control counter-clockwise, but do not switch the TONE 
switch. Rotate the VOLUME control clockwise until a “rushing’’ noise is heard. Rotate the SQUELCH 
control clockwise to a point just past that in which the background noise is cut off (squelches). This is 
the normal SQUELCH control setting. Battery life is directly proportional to the amount of sound 
coming from the speaker. A low setting of the VOLUME control and keeping the unit ‘‘squelched”’ will 
produce maximum battery life. If intermittent reception is a problem, rotate the SQUELCH control 
counter-clockwise. The TONE switch is incorporated as part of the SQUELCH control, but is only 
operational when optional tone equipment is installed. 


CHANNEL SELECTOR SWITCH 
The CHANNEL selector switch is marked with positions A to F. This allows selection of up to six 
transmit and receive channels. The switch is rotated for selection of the desired channel. 


MICROPHONE/SPEAKER RECEPTACLE 
The MICROPHONE/SPEAKER receptacle is a six pin connector that provides for connection of an 
accessory speaker/mike (SM-3C) , wall and mobile charger. 


PUSH-TO-TALK SWITCH 
To transmit, depress the PUSH-TO-TALK switch completely and hold. To receive, release the switch 
completely. 


MICROPHONE 
The MICROPHONE is located below the center of the speaker grille. While transmitting, speak into the 
microphone grille in a normal voice from one to two inches away. 


OPERATION AT EXTENDED RANGE 
To increase range between units, the following has been found effective: 
(a) Orient the antenna vertically. 
(b) Rotate SQUELCH control counter-clockwise allowing some background noise to be heard. 
(c) Move unit away from shielding caused by nearby buildings. 
(d) Elevate the unit as high as possible over the surrounding terrain. 
(e) Speak slowly and distinctly into the MICROPHONE or accessory SPEAKER/MICROPHONE 
with your lips about one inch from the grille; do not shout. 
(f) Be sure the unit has fully charged batteries. 


1.9 ON CHANNEL INTERFERENCE 


You might notice that stations in other nearby systems use your frequency. If the stations are quite 
weak.and stations in your system relatively strong, you might be able to adjust the SQUELCH control 
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on your unit to reduce the number of calls heard from stations in the other system. Use of TONE con- 
trolled squelch in your system can eliminate interference from other systems. 


OPERATIONAL PRECAUTION 

Reception of excessively strong signals may cause damage to the receiver. Use of this unit in close prox- 
imity to a base station antenna or closer than twenty inches from another unit is not recommended. 
Transmission without the antenna may cause damage to the transmitter. An antenna or a dummy load 
should always be connected to the ANTENNA receptacle before transmitting. 


BATTERY INFORMATION 
New batteries will normally reach full charge in 5 hours. Use of the BC-2C desk top charger, WC-12C 
wall charger or CC-2C mobile charging cord is recommended. Normal charge rate is 110 mA. Never 
exceed a 150 mA charge rate. 


BATTERY CONDITION INDICATOR 

The LED battery condition indicator wil! glow during transmit with a brightness proportional to 
battery voltage. When battery voltage drops to less than 9 volts, the LED will not glow, thereby indi- 
cating that charging is necessary. 


SECTION 2 — SPECIFICATIONS 


GENERAL 
Frequencyanalg Caan n earn arene 150-174 MHz 
Channelst pene sessed oe eed ns tite aes Six 
Chanmelesbacincmeeee naan 30 kHz 
DIMENSIONS a) v5 sree vee eres 6.25” (H) x2.45” (W) x 1.8’ (D) 
(158.75 x 62.2 x 45.72 mm) 
WE wve Qh heck ong ae aan ee 16 oz. (0.45 kg) includes battery pack 
Ate nia ee tee oe ce ee oe ee Rubber coated flexible 
Microphones ayer ce eet: Magnetic internal or external speaker/mike accessory (SM-3C) 
Power consumption. ...... ....Receive: 16mA squelched 
100 mA at 50% of rated output 
Transmit: 500 mA @ 2W 
400 mA @ 1W 
POWElSOUlCCm =n ae men nn ene Nickel cadmium battery pack 
Operating temperature......... — 30°C to + 60°C 
Relative: Meimicityan sae ecu + 40° C — 95% or less 
RECEIVER 
SEMSIIVITY Breit fcc Gta. Cee better than .3 microvolts for 12 dB SINAD with 3 kHz 
deviation @ 1000 Hz 
SOUEICH SCHSILIVIEY stars easy eee ae 0.25 microvolts or less @ threshold with 3 kHz 
deviation @ 1000 Hz 
Selecuivity = snc Gate cone eee — 70 dB at +30 kHz 
Spurious and image rejection..... — 60 dB at 155 MHz 
AU CIOZOU LOUIE DOW Cc heen anne rae 500 mW @ less than 10% distortion 
Frequency stability... 2.7. 20. +.001% from —30°C to +60°C 
Grystaltfrequencyac, ) aso ele sce (Channel frequency — 10.7)/9 
Crystality pect > © eee bee HC 18/U or HC 25/U 
Intermediate (IF) frequencies ....10.7 MHz & 455 kHz 
TRANSMITTER 
RA Etoutout > 20 eee 2 eee Hi - 2.5 watts, Lo - 1 
Quiputimpedances ac... anne e 50 Q 
Spurious & harmonic level....... — 60 dB 
Audio frequency response. ...... + 1,—3 dB per octave pre-emphasis characteristics 
from 300 to 3000 Hz 
PVN ISOs Seo oc: as ie, wees week —55 dB below 2/3 rated deviation @ 1000 Hz 
Fre QUeMeN sSitato lll t\/aee ne ene 0005% — 30°C to + 60° C 
Modulation: ta. 22s Pay ee: 16F3: +5 kHz for 100% @ 1000 Hz 
CrystalimuUltiplicationessseen amen 12 
CrystalitVper 5 siete a pene nee HC 18/U or HC 25/U 
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POWER SUPPLY 


Powersouncemmne © aes ene oe 10.8 VDC nicad battery pack. 450 mAh rating 

Cuntentadiralniae ieee ae eee ae Squelched: 15 mA 
At 50% of rated AF out: 100 mA 

Battery lieve Pika oe cove thee Hi: 9 hours 5% transmit, 5% receive, 90% standby duty cycle 
Lo: 10 hours 

ACCESSORIES 

SMSC .2 pt sick a bu eee External speaker/microphone 

AO | Openers as RAW med yl 5 Es Leather carrying case without TTP 

BP-40 oes ee as ie ee ee Rechargeable nicad battery pack 

BG2CG FR ene wr ce eee: Desk top battery charger 

WC TZ CT eres er Pee Portable wall charger 

CC2C Fee wget coy Foe 65s Pee Be ie Mobile charging cord 

FEATURES 

Physicals s7e (4 Ree ne 2s ee Heavy duty die-cast frame 

Enclosure ante oa ees ee: High impact LEXAN@® front, back, top cases 

State-of-the-Art design......... Silicon transistors throughout, independent voltage regulation 


for transmitter, solid state antenna switching (no relays), 
two IF filters, low level audio clipping to prevent over 
modulation 


Bilexibility saese’. 3 bas, weeks External speaker/mike connector, six transmit and receive 


channels. Uses a nicad battery pack 


SECTION 3—— CIRCUIT DESCRIPTION 


GENERAL 


The Wilson HH-152- D6/D1 is a hand-held VHF frequency modulated (FM) transceiver that incorp - 
Orates a duel conversion, superheterodyne receiver and a high power transmitter ona single glass-epoxy 
board mounted in a rugged aluminum die-cast frame. Refer to Figure 3-1 in the following circuit 
description. 


RECEIVER 

3.2.1 RF Amplifier 

An incoming signal from the antenna is coupled through L10, L8, and L7, a low pass filter, to T1 and 
T2. A pin diode, D4, uncouples the receiver from the antenna during transmit. A dual-gate MOSFET is 
utilized in the RF amplifier. The signa! is then filtered by T3 and T4, which is fed into the J-FET 
MIXER, Q2. T1 to T4 provide a 60 dB image rejection. 


3.2.2 First Local Oscillator 
Q4 is a temperature compensated, crystal oscillator. The third harmonic of the crystal is picked up by 


T9 and used to drive O5. The output of Q5 is filtered by T10 and T11, tuned to the 9th harmonic of 
the crystal, and then fed into Q2. 


3.2.3 First IF Amplifier 
The output of the mixer (Q2) passes through a 10.7 MHz filter consisting of YFL-1, T5 and T6, and is 
then amplified by O3. 


3.2.4 Second IF Amplifier and Detector 

The output of Q3 is fed into 1C1, which contains the second mixer, the second local oscillator, a 455 
kHz IF amplifier and a quadrature detector. A 455 kHz, nine pole, ceramic filter is installed between 
Pin 3 and Pin 5 of IC1. The detector output is separated into audio and noise components by RC 
filters. The noise component is fed back into the noise amplifier section of I1C1, and its output is recti- 
fied by a diode D1, and then fed back into the switching section of IC1. 


3.2.5 Audio Amplifier 


1C2 is a low distortion audio amplification that produces 500mW of audio output across an 8 2) speaker. 


While the receiver is in squelched condition, the power supply to IC2 is turned off by O8. The appear- 
ance of a signal causes the output at Pin 13 of IC1 to go high and turn on Q7, thus turning on O8 and 
1CZ: 
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3.2.6 Receiver Switching 
The output of O6 is regulated to approximately 8 volts. When the PTT is pushed to transmit, the base 
of Q6 is grounded through D3, turning off the entire receiver section. 


TRANSMITTER 

3.3.1 Oscillator and Modulator 

Q9 is a temperature compensated oscillator that incorporates NPO N470 and N750 ceramic capacitors. 
The effect of these capacitors against the temperature characteristic curve of a crystal is to compensate 
the crystal frequency drift within FCC limits, between — 30° C and + 60° C. Microphone audio is ampli- 
fied by Q16 and Q17, and then passed through a limiter D6 and D7. The output of the limiter is inte- 
grated by C99 and R64 and then goes through a buffer amplifier Q18 which is coupled through an LC 
filter, into Q10, a phase modulator. 


3.3.2 Frequency Multipliers 

Carrier frequency is obtained with a doubler (Q11), a tripler (Q12) and a doubler (Q13). The output 
of each section is tuned by Hi-O double tuned coils to insure good harmonic and spurious rejection 
while maintaining good band pass quality. A 5 MHz spread is possible without degrading performance 
of the unit. 


3.3.3 Driver and Final Amplifier 
The output of Q13 is amplified by Q14 and Q15. The collector voltage of Q14 is switched by a Hi-Lo 
switch for power output control. The output of O15 is filtered and fed to the antenna. 


3.3.4 Transmitter Switching 

Q19 is in the OFF stage during receive mode. When the PTT is pushed to transmit, Q19 turns on and 
supplies voltage to all transmitter stages, except the final. B+ is always present at the final transistor, 
regardless of the mode or switch position, since the power switch on the volume control can not handle 
the current required by the final. 


SECTION 4 — SERVICING 


GENERAL 
READ TAISSSECTION CAREFULLY BEFORE SERVICING THE TRANSCEIVER: 
4.1.1 Dissassembly 


The Wilson HH-152-D6/D1 transceiver consists of a single circuit board which includes transmitter and 
receiver components. It can be easily disassembled according to Figure 5-3. CAUT/ON: Do not discon- 
nect power leads from printed circuit board before removing the battery pack. 


4.1.2 General Soldering Information 

The same basic soldering practices used on other printed circuit boards can be implemented. Use a 50 
watt temperature controlled soldering iron. Apply the amount of heat that will cause the solder to flow 
quickly, but do not apply it too long. Use a small soldering tip to prevent solder bridges. Do not apply 
excess solder. Use a vacuum desoldering device to remove excess solder from the circuit board. 


4.1.3 Tuning Information 
Unnecessary tuning wastes valuable servicing time and can actually degrade the performance of a unit if 
not accomplished by an experienced technician. 


Use proper tools only, especially for the slugs in the coil forms. Section 5 includes detailed tuning in- 
structions. Test points referenced are locations on the circuit board only, NOT Jacks. 


4.1.4 Preventive Maintenance 

The transceiver should be put on a regular maintenance schedule, and an accurate record of its perfor- 
mance should be maintained. Important items to check are receiver sensitivity, transmitter frequency, 
deviation and power output. See Section 5 for detailed performance test. 


SWITCHING MALFUNCTION 


4.2.1 To incorporate an external speaker microphone, solid state switching is used in the transceiver. In 
case of loss of receive or transmit, check OQ6 and Q19. Q6 Emitter is normally high and will go near 
zero when PTT is pressed. Q19 Collector will go high when PTT is pressed, to supply voltage to the 
transmit section. 
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4.2.2 Note: If Q6 Emitter voltage does not go near zero when PTT is pressed, the receiver will remain 
on and its local oscillator will mix with the transmitting signal, causing spurious emissions. This may 
occur even though the unit appears to be working normally. Check Q6 and D3 for resolution of this 
problem. 


4.2.3 O6 has a protection resistor in series with the emitter. In order to supply high current to transmit 
section, Q19 does not employ an emitter protection resistor. If Q19 is shorted, and exhibits some vol- 
tage on receive, this will disable the audio amplifier and cause no receive. Replace Q19. 


RECEIVER MALFUNCTION 


4.3.1 First Local Oscillator 

The first oscillator, Q4, can be checked by connecting an RF probe or an oscilloscope to its emitter. If 
O5 emitter voltage, measured at TP4, goes up approximately 1 volt when tuning TQ, the local oscillator 
circuit may be working normally. If a spectrum analyzer is available, couple it to the source of Q2 and 
tune 110 and 711. The carrier level should be around —15 dBM, and spurious emissions should be 
more than 40 dB below carrier level. 


4.3.2 Front End 
In the event of excessive RF input to the front end, D4 and/or Q1 could be damaged. Check D4 with 
an ohm meter, and Q1 with a voltmeter, following the voltage chart. 


4.3.3 10.7 MHz and 455 kHz IF 

Tune an FM signal generator exactly on 10.7 MHz and apply it to the source of Q2, and check the sen- 
sitivity. It should have better than 20 dB SINAD at 1 wV. If not, couple the generator to the base of 
Q3. If the sensitivity increases, check T5, YFL1, and T6. To check IC1, follow the voltage chart. For 
the alignment of T5, YFL1, T6, T7 and T8, see Section 5. 


4.3.4 Audio Amplifier 

If the audio amplifier, |C2, is not working, make sure the squelch control is in the full CCW position. 
Next check the VCC voltage on Pin 6 of IC2. If there is no voltage present on Pin 6 of IC2, check Q7 
and O8, respectively, using the voltage chart as a reference. 


TRANSMITTER MALFUNCTION 


4.4.1 Oscillator Test 

Check the line voltage along D8. It must exhibit a stable 6V, even when the supply voltage is lowered 
to 9 volts. Connect an RF probe to the emitter of Q9 for an oscillation check, or connect a voltmeter 
to TP1 and shunt the crystal momentarily. If the voltage decreases, the oscillator stage is working 
normally. 


4.4.2 Modulator 

An inexpensive oscilloscope can be used for fast signal tracing. Follow the set-up of Figure 5-1 and 
trace a signal from the audio generator, through the Micamps, limiter, Integ-buffer and Filter. When the 
signal is lost, the problem lies in the preceding stage. 


4.4.3 Multiplier Test 

Follow Section 5 transmitter alignment procedure and check voltage relationship between each test 
point and associated coils. Thus, it can be easily found which coil is malfunctioning. If any coil does 
not tune properly, check the related tuning, coupling or bypass capacitors and the coil itself. A defec- 
tive coupling capacitor may cause a unit to appear to be working normally with tuning slugs at slightly 
different positions than normal. Generally when this occurs, spurious emissions will be excessive. 


4.4.4 RF Amplifier 

To check Q14 and Q15, a straight amplifier section, set up the radio as in Figure 5-1. If the oscillator 
and all of the multiplier stages up through Q13 check normally, the current should increase to about 
200 mA by tuning T17. By tuning TC13, the current should increase to 500 mA or more. In both 
cases, if the current reading does not change, check 014 and Q15. If an increase in current to 500 mA 
or more is noted, but no power output is observed, the problem lies in the circuitry following Q15. 
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SECTION 5 — ALIGNMENT 


5.1 GENERAL 


5.1.1 Connections 


Connect Test Equipment as illustrated. 


Audio 
Generator 


with 


Attenuator 


PIN 1 


P1016 (%) 


PIN 4 


PIN 3 


External 
PTT Switch 


BNC Connector 


3 ft. RG58/U 


et eter 


Power Supply 


with Voltage 


and Current Meter 


FIGURE 5-1 


5.2 RECEIVER 


Distortion 
Meter 


Voltage 8 - 15V Variable 
Current 1.5 Amps. 


Bird 43 
with 
5C Slug 


Signal 


Generator 
(FM) 


5.2.1 Adjust the squelch control to its maximum CCW position and the volume control just far enough 


CW to turn the unit on. 


5.2.2 Apply power to the unit. Adjust the power supply voltage to approximately 12 volts. Since 
power is supplied through the Mic connector, there is a voltage drop across protection diode D5. Cir- 


cuit board voltage should be 11 volts. 


5.2.3 Local Oscillator and Multiplier 


Connect a volt meter set to a 12 volt DC range to TP4. If a receiver crystal is oscillating, TP4 voltage 
should increase to approximately 1 volt by tuning T9. Connect a frequency counter to the emitter of Q4 
through a few picofarad capacitor and adjust crystal trimmers to the correct frequency, which should 
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be (FO—10.7)/9. T10 and T11 can be tuned by connecting a sensitive RF voltmeter or a spectrum 
analyzer at T11 output, however, the following method may be satisfactory. 


5.2.4 Front End Tuning 

Set the FM signal generator to the correct frequency and adjust it for a 5 kHz deviation at 1 kHz AF. 
Set the attenuator for about —60 dBM output. Peak T10 and T11 first, then T1 to T4. Gradually turn 
the attenuator setting down and again peak T1 to T4, and T10 and T11. 


5.2.5 IF Tuning 

Increase the FM signal generator output by turning up the attenuator until the receiver produces clean 
audio, and check the wave form on the oscilloscope. If it is not a clean sine-wave, adjust T8 (Quadra- 
ture Coil) until a clean sine-wave can be seen on the scope. Turn the attenuator back down to about 
1uV output and adjust T5 and T6 for minimum distortion. 


RECEIVER PERFORMANCE TEST 


5.3.1 Quieting Sensitivity 

1. Disconnect the unit from the signal generator and turn squelch control fully CCW. Advance the vol- 
ume control until the AC-VTVM indicates 1 volt. 

2. Reconnect the signal generator (unmodulated) and advance the attenuator until the AC-VTVM reads 
.1 volt. This should occur between .5 and 1 uwV output. 


5.3.2 Distortion Test 

Sinad Sensitivity: Set the signal generator for .3 uV output with 3 kHz deviation at 1 kHz AF Turn 
the volume control halfway clockwise. Set the distortion meter range control to the set level position 
and the range switch to the 30% position. Adjust the input sensitivity control of the meter to read 
O dB. Set the range switch to distortion and null 1 KHz adjusting both tuning and null. The meter read- 
ing should drop more than 12 dB. 


5.3.3 Audio Output and Distortion Test 

1. Set the signal generator for 1000 wV output with 5 kHz deviation at 1 kHz AF. 

2. Set the volume control to produce 2V RMS on the AC-VTVM. 

3. Set the meter range switch on the distortion meter to 100% and adjust the input sensitivity control 
for a full scale reading. 

4. Set the range switch to distortion and balance out 1 kHz. The meter should indicate below 10 in 
the 10% position. 


5.3.4 Squelch Sensitivity 

1. Disconnect the signal generator from the unit. Set the squelch control at the threshold. Modulate 
the signal generator at 1 kHz with 3 kHz deviation and connect to the unit. Turn up the generator 
Output enough to open the squelch. The attenuator reading should be approximately .2 to .3 UV. 


TRANSMITTER ALIGNMENT 


5.4.1 Connections 
Refer to Figure 5-1. Connect the antenna cable to a Bird 43 wattmeter terminated with a 50 92 dummy 
load. All readings are in transmit mode (PTT keyed). 


5.4.2 First Doubler 
Attach a DC voltmeter set for the 0-1 V range to TP1. Adjust T12 for a dip. 


5.4.3 First Tripler 
Attach a DC voltmeter set for the 0-2 V range to TP2. Adjust T13 for a maximum reading. Readjust 
T12 and T13 alternately for a maximum reading. Then adjust 114 for a dip. 


5.4.4 Second Doubler 
Attach a DC voltmeter set for the 0-2 V range to TP3. Adjust T15 for a maximum reading. Readjust 
T14, T15 alternately for a maximum reading. Then adjust T16 for a dip. 


5.4.5 Driver Current 
Tune T17 for a maximum deflection of the power supply ammeter. 


5.4.6 Final 
Adjust TC13 for maximum power output as observed on the wattmeter and then adjust TC14 for max- 
imum power. Spread or squeeze coils of L1, L2 and L5 for maximum power output. 


5.4.7 Frequency Adjustment 
To set transmit frequency, adjust the trimmer (TC5 through TC8) for the corresponding channel. 
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5.4.8 Deviation Adjustment 

Set the Audio Generator output for about 10 mV output at 1 kHz. Adjust VR3 to produce 5 kHz of 
deviation. Reduce the attenuator setting by 20 dB and sweep the generator from 300 Hz to 6000 Hz. If 
the deviation exceeds 5 kHz at any point, readjust VR3. At 6000 Hz the deviation should be less than 
leZonk Eze 


TRANSMITTER PERFORMANCE TEST 


5.5.1 Power Output and Frequency versus Power Supply Voltage 

1. While keying the unit, vary the power supply voltage from 9 to 12 volts. The output frequency 
should not change. 

2. The LED Battery Indicator should go out when voltage is reduced below 9 volts. 

3. The transmitter power output should not drop more than one half when voltage is reduced to 9 
volts. 


5.5.2 Spurious and Harmonic Measurements 

1. Connect the unit to a spectrum analyzer through an in-line 30 dB power attenuator. 

2. Set the analyzer for 100 MHz per division, 3 MHz resolution. The input attenuator of the analyzer 
should be set to the proper level. Key the unit to transmit. All spurious emissions and harmonics 
should be better than 60 dB below the carrier on Hi position, and about 55 dB on Lo position. 


5.5.3 Antenna Test 

1. Connect an antenna to J1. When held in the hand, in the normal vertical position, the unit should 
draw approximately the same current as on a dummy load. If not, antenna length will need to be 
adjusted. 

2. Disconnect the unit from the test jig and reassemble it back into its case. Insert a fully charged 
battery pack and recheck deviation, frequencies, power output and spurious and harmonic radiation. 
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CRYSTAL CORRELATION 


TX CHANNEL F 


TX CHANNEL E 


TX CHANNEL D 


TX CHANNEL C 


TX CHANNEL B 


TX CHANNEL A 


RX CHANNEL F 


RX CHANNEL E 


RX CHANNEL D 


RX CHANNEL C 


RX CHANNEL B 


RX CHANNEL A 


1) Holder HC18/u or HC25/u 


2) Parallel resonance 


NOTE: BASE OF CRYSTAL MUST BE 
FLUSH WITH BOARD IN ORDER TO 
FIT INSIDE CASE. 


CORRECT 


Ia 


WRONG 


WRONG 


SOLDER CRYSTAL LEADS BEFORE 
CLIPPING. CLIPPING LEADS BEFORE 
SOLDERING WILL DAMAGE CRYSTAL. 


aie 
ne 


aes 


CLIP LEADS 


F,= (F5—10.7) /9 
Bee caw it2 


Foo Operating frequency 
rene Receiver fundamental frequency 
Fl= Transmit fundamental frequency 


3) Load capacitance: 32pF both receive and transmit 
4) Calibration tolerance: .001% 


5) Temperature tolerance: +.001% RX, .0005% TX, —10°C to +60°C 
6) Series equivalent resistance: 18Q 
7) Drive level: 2mW 


FIGURE 5-2 CRYSTAL PLACEMENT DIAGRAM 
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BATTERY COVER mets 


.031R 


ayy 8mm, DEEP SOCKET, ( 6 POINT ) BATTERY PACK Sane 
fo 1/4” DRIVE x 


NOTE: 
A quality socket must be 
used for this tool , to insure 
concentricity of the hex REAR CASE 
pattern with the outside 
diameter. 


FIGURE 5-1a 


FRONT CASE 


GENERAL CASE DISASSEMBLY 


1.) Turn LATCH with coin.1\, remove BATTERY COVER and BATTERY PACK from REAR CASE. 

2.) Remove screws 2, (2 places) and screws 3), (4 places). Remove REAR CASE and BOTTOM PLATE 
from CHASSIS. (SEE NOTE A) 

3.) Remove screws (4), (2 places) and remove FRONT CASE. (SEE NOTE A) 


TOP PANEL DISASSEMBLY 


(SEE NOTE B) 
1.) Remove KNOBS 5). 
2.) To remove volume or squelch controls use special tool (SEE FIGURE 5-1a) or the following steps. 
3.) Remove switch nut (9). 
4.) Remove FACE PLATE (6). (SEE NOTE C) 
5.) Remove screws 7 . (2 places) 
6.) Remove TOP PANEL ‘8)from CHASSIS and repair or replace parts as needed. 
NOTES: 
A) Use caution when removing FRONT CASE and BOTTOM PLATE, so no damage occurs to leads 
connected to P.C. BOARD. 
B) TOP PANEL should only be removed to replace TOP PANEL, VOLUME orSQUELCH controls ’ 
if special tool not available. ¢ 


C) FACE PLATE will have to be replaced once removed, 


FIGURE 5-3 
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PARTS LIST 


RESISTORS 


(All resistors to be 1/4Watt 5% carbon film unless otherwise stated) 


REF. DESIG. WILSON PART NO. DESCRIPTION 
R1 4701-0223-032 22K Carbon Comp. 
R2 4701-0473-032 47K Carbon Comp. 
R3 4701-0221-032 22092 Carbon Comp. 
R4 4701-0220-041 222. 1/8W 10% Carbon Comp. 
R5 4701-0332-032 3.3 Carbon Comp. 
R6 4701-0183-032 18K Carbon Comp. 
R7 4704-0333-032 33K 
R8 4704-0152-041 1.5K 1/8W 10% 
RQ 4704-0224-041 220K 1/8W 10% 
R10 4701-0103-041 10K 1/8W 10% Carbon Comp. 
R11 4704-0103-041 10K 1/8W 10% 
R12 4704-0224-041 220K 1/8W 10% 
R13 4704-0333-032 Salk 
R14 4704-0222-032 22K 
R15 4704-0103-032 10K 
R16 4704-0222-041 2.2K 1/8W 10% 
R17 4704-0222-041 2.2K 1/8W 10% 
R18 4704-0473-032 47K 
R19 4701-0473-032 47K Carbon Comp. 
R20 4704-0102-032 1K 
R21 Not Used 
R22 4704-0102-032 1K 
R23 Not Used 
R24 Not Used 
R25 Not Used 
) R26 4704-0103-032 10K 
R27 4701-0223-032 22K Carbon Comp. 
R28 4704-0152-032 1.5K 
R29 4704-0472-032 4.7K 
R30 4704-0333-032 33K 
R31 4704-0102-032 1K 
R32 4704-0101-032 10082 
R33 4704-0220-032 220 
R34 4704-0222-032 2.2K 
R35 4704-0220-032 2292 
R36 4704-0103-032 10K 
R37 4704-0103-032 10K 
R38 4704-0102-032 1K 
R39 4704-0472-032 4.7K 
R40 4704-0103-032 10K 
R41 4704-0561-032 560Q 
R42 4704-0102-032 1K 
R43 4704-0101-032 10022 
R44 4704-0562-032 5.6K 
R45 4704-0333-032 33K 
R46 4704-0101-032 1002 
R47 4704-0101-032 10022 
R48 4704-0101-032 10022 
R49 4704-0101-032 10022 
R50 4704-0101-032 100Q 
R51 4701-0331-041 3302 1/8W 10% Carbon Comp. 
R52 4701-0220-041 2222 1/8W 10% Carbon Comp. 
) R53 4701-0102-041 1K 1/8W 10% Carbon Comp. 
R54 4704-0222-041 2.2K 1/8W 10% 


See 
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R55 4704-0222-032 2.2K 
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R56 4704-0102-032 1K 

R57 4704-0563-032 56K 

R58 4704-0102-032 1K 

R59 4704-0563-032 56K 

R60 4704-0182-032 1.8K 

R61 4704-0562-032 5.6K 

R62 4704-0123-032 12K 

R63 4704-0562-032 5.6K 

R64 4704-0472-032 4.7K 

R65 Not Used 

R66 4704-0104-032 100K 

R67 4704-0560-032 5622 

R68 4704-0222-032 22K 

R69 4704-0220-032 220 

R70 4701-0101-032 10082 Carbon Comp. 

R71 4701-0471-032 47092 Carbon Comp. 

R72 4704-0102-032 1K 

R73 4704-0471-032 47022 

R74 4701-0220-041 220) 1/8W 10% Carbon Comp. 

R75 Not Used 

R76 Not Used 

R77 4701-0221-032 22002 Carbon Comp. 

R78 4710-0220-031 2282 2W 5% Wire Wound 

R79 4701-0105-031 1.0M 1/8W 5% Carbon Comp. 

R80 4704-0473-041 47K 1/8W 10% Carbon Film 
CAPACITORS 

Gi 1567-0150-050 15pF Cer. NPO 

Cz 1567-0330-050 33pF Cer. NPO 

C3 1567-0010-050 1pF Cer. NPO 

C4 1567-0070-050 7pF Cer. NPO 

C5 1567-0020-050 2pF Cer. NPO 

C6 1572-0102-050 .0O1puF Cer. YB 

C7 1572-0102-050 .0O01uF Cer. YB 

C8 1572-0102-050 .001uF Cer. YB 

C9 1567-0080-050 8pF Cer. NPO 

C10 1566-0057-050 .SpF Cer. SL 

oH 1567-0070-050 7pF Cer. NPO 

C12 1567-0330-050 33pF Cer. NPO 

C13 1573-0103-050 .O1uF Cer. 

C14 1550-0475-016 4.7uF Tant. 16V 

C15 1573-0103-050 .O1uF Cer. 

C16 1573-0103-050 .O1uF Cer. 

Gly 1573-0103-050 OTF Cer: 

C18 1572-0102-050 .0OO1pF Cer. YB 

C19 1550-0105-025 1uF Tant. 25V 

C20 1550-0104-035 uF Tant. 35V 

C21 1567-0220-050 22pF Cer. NPO 

G22 1567-0470-050 47pF Cer. NPO 

C23 1563-0101-050 100pF Cer. N150 

C24 1550-0106-016 10uF Tant. 16V 

C25 1573-0223-050 .O22uF Cer. 

C26 1550-0104-035 wr Pants 35V. 

C27 1550-0104-035 .1F Tant. 35V 

C28 1567-0100-050 10pF Cer. NPO 

C29 1538-047 1-050 470pF Axial SL-1070Y5P 

C30 1538-047 1-050 470pF Axial SL-1070Y5P 

G31 1508-0473-050 .047uF +10% Mylar 50V 

G32 1550-0105-025 TuF Tant. 25V 

C33 1550-0104-035 .1uF Tant. 35V 

C34 1572-0471-050 470pF Cer. YB 


Lae 


Not Used 

1550-0105-025 
1572-047 1-050 
Not Used 

1550-0105-025 
1550-0476-016 
1550-0476-016 
1550-0476-016 
1572-0102-050 
Not Used 

1570-0201-050 
1570-0560-050 
1567-0390-050 
1570-0560-050 
1566-0470-050 
1573-0103-050 
1567-0010-050 
1567-0080-050 
1567-0080-050 
1567-0100-050 
Not Used 

1570-0201-050 
1570-0560-050 
1567-0470-050 
1504-0820-100 
1504-0820-100 
1573-0103-050 
1573-0103-050 
1567-0470-050 
1573-0103-050 
1573-0103-050 
1573-0103-050 
1567-0470-050 
1567-0040-050 
1567-0390-050 
1567-0330-050 
1567-0030-050 
1567-0270-050 
1573-0103-050 
1573-0103-050 
1572-0102-050 
1573-0103-050 
1567-0070-050 
1567-0010-050 
1567-0100-050 
1567-0330-050 
1572-0102-050 
1550-0475-016 
1567-0220-050 
1567-0390-050 
1550-0475-016 
1572-0102-050 
1567-0390-050 
1567-0390-050 
1567-0150-050 
1572-047 1-050 
1572-0102-050 
1550-0475-016 
1572-0471-050 
1572-047 1-050 
1550-0475-016 
1550-0104-035 
1572-0471-050 


ke 


1TuF Tant. 25V 
470pF Cer. YB 


1uF Tant. 25V 

47uF Tant. 16V 
47uF Tant. 16V 
47uF Tant. 16V 
.OO1puF Cer. YB 


200pF Cer. N750 
56pF Cer. N750 
39pF Cer. NPO 
56pF Cer. N750 
47pF Cer. SL 
.O1pF Cer. 

1pF Cer. NPO 
8pF Cer. NPO 
8pF Cer. NPO 
10pF Cer. NPO 


200pF Cer. N750 
56pF Cer. N750 
47pF Cer. NPO 
82pF Silver Mica 
82pF Silver Mica 
.O1uF Cer. 
.O1pF Cer. 

47pF Cer. NPO 
.O1uF Cer. 
.O1uF Cer. 
.O1pF Cer. 

47pF Cer. NPO 
4pF Cer. NPO 
39pF Cer. NPO 
33pF Cer. NPO 
3pF Cer. NPO 
27pF Cer. NPO 
.O1uF Cer. 
.O1uF Cer. 
.0O01uF Cer. YB 
.O1uF Cer. 

7pF Cer. NPO 
1pF Cer. NPO 
10pF Cer. NPO 
33pF Cer. NPO 
.0O1uF Cer. YB 
4.7uF Tant. 16V 
22pF Cer. NPO 
39pF Cer. NPO 
4.7uF Tant. 16V 
.0O01uF Cer. YB 
39pF Cer. NPO 
39pF Cer. NPO 
15pF Cer. NPO 
470pF Cer. YB 
.0OO1uF Cer. YB 
4.7uF Tant. 16V 
470pF Cer. YB 
470pF Cer. YB 
4.7uF Tant. 16V 
-1uF Tant. 35V 
470pF Cer. YB 
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C98 

C99 

C100 
C101 
C102 
C103 
C104 
C105 
C106 
C107 
C108 
C109 
C110 


GiiiethrurGi22 
C119 (1 CH Only) 


C123 
C124 
C125 
C126 
C127 
C128 


We? war Wore! 


Q1 
Q2 
Q3 
Q4 
Q5 
Q6 
Q7 
Q8 
Q9g 
Q10 
Q11 
Q12 
Q13 
Q14 
OS 
Q16 
On7 
Q18 
Q19 
Q20 


IC-1 
IC-2 


TEA 


1550-0475-016 
1550-0154-035 
1550-0475-016 
1566-0470-050 
1572-0102-050 
1550-0154-035 
1550-0475-016 
1550-0476-016 
1572-0102-050 
1572-0102-050 
1573-0103-050 
Not Used 

Not Used 


1567-0330-050 thru 1567-0560-050 


1567-0470-050 


1569-0100-050 
1567-0150-050 
1572-0102-050 
Not Used 

1550-0475-016 
1572-0471-050 
1517-0200-050 


TRANSISTORS 


4804-0870-890 
4804-0870-700 
4801-0000-003 
4801-0000-003 
4801-0000-003 
4801-0000-016 
4801-0000-016 
4801-0000-060 
4801-0000-003 
4801-0000-016 
4801-0000-003 
4801-0000-003 
4801-0000-003 
4801-0800-125 
4801-0873-000 
4801-0000-016 
4801-0000-016 
4801-0000-016 
4801-0000-001 
Not Used 


INTEGRATED CIRCUITS 


3130-0860-000 
3130-0860-020 


THERMISTORS 


5300-0805-150 


*(Nominal Value Only. May vary 33pF to 56pF) 


=416.— 


4.7uF Tant. 16V 
.15uF T ant. 35V 
4.7yuF Tant. 16V 
47pF Cer. SL 
.0O1pF Cer. YB 
Oh Lanta cov 
4.7uF Tant. 16V 
47uF Tant. 16V 
.OO1uF Cer. YB 
.0O1uF Cer. YB 
.O1pF Cer. 


33pF to 56pF Cer. NPO 
47pF Cer. NPO * 


10pF Cer. N470 
15pF Cer. NPO 
.OO1uF Cer. YB 


4.7uF Tant. 16V 
470pF Cer. YB~ 
20pF Trimmer 


IGFET 3N201 
2N5668 

BLUE TOP SPS1476 
BLUE TOP SPS1476 
BLUE TOP SPS1476 
BLACK TOP SPS952-2 
BLACK TOP SPS952-2 
WHITE TOP SPS1539 
BLUE TOP SPS1476 
BLACK TOP SPS952-2 
BLUE TOP SPS1476 
BLUE TOP SPS1476 
BLUE TOP SPS1476 
MPS3866 

SRF2442K 2N5945 
BLACK TOP SPS952-2 
BLACK TOP SPS952-2 
BLACK TOP SPS952-2 
ORANGE MPS-A55 


MC-3357P 
LM-386N 


50082 Thermistor10% Y Curve 


D1 4805-1241-200 IN4148 DO-35 
D2 4808-0000-029 IN757A DO-35 9V Zener 
D3 4805-1241-200 IN4148 DO-35 
D4 4805-0851-060 BA-284 PIN 
D5 4806 -0000-004 IN4002 DO-41 
D6 4805-1241-200 IN4148 DO-35 
D7 4805-1241-200 IN4148 DO-35 
D8 4808-0000-025 IN753A DO-35 6.2V Zener 
D9 4808-0000-025 IN753A DO-35 6.2V Zener 
D10 4810-0851-460 MV-5075B Light Emitting 
D11 Not Used 
D12 Not Used 
D13 4806-0000-004 IN4002 DO-41 
COILS 
ti 1801-0826-595 L2659A Airwound 
iL 1801-0826-580 L2658 Airwound 
us 1806-0826-560 L2656 RFC 
L4 1803-0826-800 L2680 100K 1/4 W RFC 
LS 1801-0826-770 L2677 Airwound 
L6 1801-0826-790 L2679 Airwound 
L7 1801-0826-780 L2678 Airwound 
L8 1801-0826-790 L2679 Airwound 
L9 1802-0223-010 22mH Choke 
L10 1801-0826-590 L2659 Airwound 
TRANSFORMERS 
alt 5601-0826-660 2666 Transformer 
2 5601-0826-660 2666 Transformer 
Wes 5601-0826-660 L2666 Transformer 
T4 5601-0826-660 2666 Transformer 
T5 1801-0826-735 L2673A Transformer 
T6 5601-0826-730 L2673 Transformer 
hd, 5601-0826-730 L2673 Transformer 
T8 5601-0826-570 L2657 Transformer 
T9 5601-0826-610 L2661 Transformer 
T10 5601-0826-740 L2674 Transformer 
T11 5601-0826-750 2675 Transformer 
T12 5601-0826-620 2662 Transformer 
Talis 5601-0826-630 L2663 Transformer 
T14 5601-0826-640 2664 Transformer 
HL. 5601-0826-650 L2665 Transformer 
T16 5601-0826-660 L2666 Transformer 
T17 5601-0826-670 L2667 Transformer 
POTENTIOMETERS 
VR1/S3 4750-0857-760 20K W/Switch 
VR2 4750-0857-720 5K W/Switch 
VR3 4751-0503-100 50K Trimmer 
SWITCHES 
S1 5111-0867-440 Rotary 6 Pos, 2 Pole 
S2 5116-0867-600 Micro AH2504 3A, 250V 
$3 P/O VR1 
$4 5114-0867-820 


DIODES 


=e 


Toggle SPST TT11DG 


CRYSTALS 


Y1-Y6 Specified by User RX Crystals 
Y7-Y12 Specified by User TX Crystals 
mei: 2327-0810-245 10.245 MHz 
CFL-1 2700-0853-000 CFM455F Ceramic Filter 


YFL-1 2705-0852-600 10.7 MHz Mono Filter 


MISCELLANEOUS PARTS 


TOP PANEL 
FRONT CASE ASSEMBLY 
REAR CASE ASSEMBLY 


BOTTOM PLATE ASSEMBLY 


PUSH-TO-TALK LEVER 


PUSH-TO-TALK SPRING (WIRE VERSION) 


NAMEPLATE 
HEAT SINK (STRAIGHT) 
HEAT SINK (U-SHAPE) 


KNOB, VOLUME & SQUELCH 
KNOB, CHANNEL SELECTOR 


COIL SHIELD 7mm 

PCB (B+ CONNECTION) 
STRAIGHT RECEPTACLE 
BATTERY PACK (BP-4) 


BATTERY COMPARTMENT COVER 


BATTERY SPRING, R.H. 
BATTERY SPRING, L.H. 
LATCH HEAD 

LATCH TONGUE 

FILTER SHIELD 
FACEPLATE (1 CHANNEL) 
FACEPLATE (6 CHANNEL) 
DIE-CAST FRAME 
SCREW-ON CAP (MK/SP) 
CAP STRAP 

SPEAKER 


MICROPHONE ELEMENT 
CRYSTAL SOCKET 


— 13 


1411-5810-503 
7011-1883-010 
7011-1882-010 
7011-1881-010 
1411-5810-507 
2513-3810-511 
2509-38 10-543 
5400-1811-205 
5400-1811-206 
2402-0854-640 
2402-0854-440 
2508-0829-000 
2105-0860-803 
2105-0865-905 
9014-8001-000 
1411-5810-508 
2513-3810-344 
2513-3810-345 
1420-5810-320 
1420-3810-509 
2508-3810-611 
2403-58 10-536 
2403-58 10-506 
1403-6810-501 
2520-3810-517 
2520-3810-518 
1301-0866-560 
1310-0855-840 
2106-3320-704 


TC13 


TC14 


VOLUME SQUELCH 


L6 L8 Y13 
FIGURE 5-4 


PARTS PLACEMENT 


SS, 


CHAN. SEL. 


J 
“=—- SPKR./MIC. CON. 


IC2 


TC7 


TCcg9 


TC8 
TP4 
TC10 


TCi1 


TC12 


TC1 
T5 
TC2 
YFL1 
TC3 
T6 


TC4 
TCc5 


TC6 
T7 
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ACCESSORIES: 


BC-2C Wall Charger 


Desk Type 
Battery Charger 


BP-4C 
Battery Pack 


Cigarette Lighter 
12VDC Charger 


LC-3C 
Leather Case 


Speaker Mic 


TTP-C 
Touch-Tone® 
Pad 
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SECTION 1 — OPERATION 


TRANSCEIVER DESCRIPTION 

The Wilson Mini-Com series personal portable radio is an extremely compact, highly reliable two-way 
frequency modulated (FM) radio designed for operation in the 450-470 MHz frequency range. The 
HH-464D4/D1 produces 4 watts of power output. Up to four channels are available and may be conven- 
iently switched as required. A separate speaker and microphone are incorporated for better audio 
quality. The receiver design incorporates features to assure optimum selectivity under congested con- 
ditions. A large push-to-talk transmit switch is prominently located on the side of the case such that 
it may be operated conveniently by the thumb or fingers for right or left hand operation. A line of 
convenient accessories is available for operation and battery charging. 


POWER/VOLUME CONTROL 

(See Figure 2-1). Activating the ‘““VOL/OFF” knob in the clockwise direction applies power to the 
unit. Counter-clockwise is off. The VOLUME control adjusts the sound level from the speaker. Volume 
setting does not affect battery drain during squelched (no signal) conditions. If the unit is operated un- 
squelched and no signal is heard, the volume should be set as low as possible to reduce battery drain. 
Volume setting does not affect the transmitted signal in any way. 


SQUELCH CONTROL/TONE SWITCH 

Proper use of the SQUELCH control prolongs battery life between charges and prevents reception of 
noise and interference. Rotate the SQUELCH control counter-clockwise, but do not switch the TONE 
switch. Rotate the VOLUME control clockwise until a “‘rushing’’ noise is heard. Rotate the SQUELCH 
control clockwise to a point just past that at which the background noise is cut off (squelches). This is 
the normal SQUELCH control setting. Battery life is directly proportional to the amount of sound 
coming from the speaker. A low setting of the VOLUME control and keeping the unit “‘squelched”’ will 
produce maximum battery life. If intermittent reception is a problem, rotate the SQUELCH control 
counter-clockwise. The TONE switch is incorporated as part of the SQUELCH control, but is only 
operational when optional tone equipment is installed. 


CHANNEL SELECTOR SWITCH 
The CHANNEL selector switch is marked with positions 1, 2,3 & 4. This allows selection of up to four 
transmit and receive channels. The switch is rotated for selection of the desired channel. 


MICROPHONE/SPEAKER RECEPTACLE 
The MICROPHONE/SPEAKER receptacle is a six pin connector that provides for connection of an 
accessory speaker/mike (SM-3C) , wall and mobile charger. 


PUSH-TO-TALK SWITCH 
To transmit, depress the PUSH-TO-TALK switch completely and hold. To receive, release the switch 
completely. 


MICROPHONE 
The MICROPHONE is located below the center of the speaker grille. While transmitting, speak into the 
microphone griile in a normal voice from one to two inches away. 


OPERATION AT EXTENDED RANGE 
To increase range between units, the following has been found effective: 
(a) Orient the antenna vertically. 
(b) Rotate SQUELCH control counter-clockwise allowing some background noise to be heard. 
(c) Move unit away from shielding caused by near-by buildings. — 
(d) Elevate the unit as high as possible over the surrounding terrain. 
(e) Speak slowly and distinctly into the MICROPHONE or accessory SPEAKER/MICROPHONE 
with your lips about one inch from the grille; do not shout. 
(f) Be sure the unit has fully charged batteries. 


ON CHANNEL INTERFERENCE 
You might notice that stations in other nearby systems use your frequency. If the stations are quite 
weak and stations in your system relatively strong, you might be able to adjust the SQUELCH control 
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1.10 


1.12 


2.1 


2.2 


2.3 


on your unit to reduce the number of calls heard from stations in the other system. Use of TONE con- 
trolled squelch in your system can eliminate interference from other systems. 


OPERATIONAL PRECAUTION 

Reception of excessively strong signals may cause damage to the receiver. Use of this unit in close prox- 
imity to a base station antenna or closer than twenty inches from another unit is not recommended. 
Transmission without the antenna may cause damage to the transmitter. An antenna or a dummy load 
should always be connected to the ANTENNA receptacle before transmitting. 


BATTERY INFORMATION 
New batteries will normally reach full charge in 5 hours. Use of the BC-2C Desk Top Charger, WC-12C 
Wall Charger or CC-2C Mobile Charging Cord is recommended, Normal charge rate is 110 mA. Never 
exceed a 150 mA charge rate. 


BATTERY CONDITION INDICATOR 
The LED battery condition indicator will glow during transmit with a brightness proportional to 
battery voltage. When battery voltage drops to less than 9 volts, the LED will not glow, thereby indi- 


_Cating that charging is necessary. 


SECTION 2 — SPECIFICATIONS 


GENERAL 
Frequency range:. 2). «.terecsa = 450-470 MHz. Spread between highest and lowest frequency — 
2 MHz Receive, 5 MHz Transmit 
Chanitetsts fatacon fit ce mene aeaie Four 
Chaninelispacing scent. e.aett oe 25 KHz 
Dimensions? saidcrt. gaan eeaeg 6” (H) x 2.45” (W) x 1.8” (D) 
(152.40 x 62.2 x 45.72 mm) 
Unitaweign tira: eHnstions.2 piste star 16 oz. (0.45 kg) includes battery pack 
Antéennaween aie ake ass.. eee ae Rubber coated flexible or a quarter wave whip 
Microphone..... ie eae a ak Magnetic internal or external speaker/mike accessory (SM-3C) 
PowemconsuimpitlOnmer sen eenemen nies Receive: 20 mA squelched 
100 mA full AF output 
Transmit: 900 mA @ 4.0 W 
POWEIZSOUNCE novecatigs eee acne eee Nickel cadmium battery pack 
Operating temperature......... — 30°C to + 60°C 
Relative HUMIGITY ern. 4 ate leer + 40° C — 95% or less 
RECEIVER 
S@NsSitiVitVtees . 3.).<j0 he 2c eee better than .5 microvolts for 12 dB SINAD 
SqelchysensitiviitVier se cen: leneaemees 0.25 microvolts or less @ threshold 
Selecti vit yore sas nls eons omen — 70dB at + 25 KHz 
Spurious and image rejection ....60dB (IM) Intermod Rejection: 60 dB 
Audio output power a... .2 ope «see 500 mW @ less than 10% distortion 
Frequency: stability>.5 5 s20-2.7. eee 0005% from — 30° C to + 60° C 
Chystalitrequency an. ent eneeee Channel frequency - 21.4 MHz 
24 
Crystal ty penict a ent-eee caste eee HC-25/U or HC-18/U 
Intermediate (IF) frequencies .... 21.4 MHz & 455 KHz 
TRANSMITTER 
RiESOULDU stron tence ne eee nee 4.0 watts 
OQutputimpedance) . 4). 2). ee see 50 ohms 
Spurious & harmonic rejection ...60dB 
Audio frequency response -...... +1, —3 dB per octave pre-emphasis characteristics 
from 300 to 3000 Hz 
EMROISe nikon be saecs- ene eee 50 dB below 2/3 rated deviation @ 1000 Hz 
Erequency stability 22s a ener 0005% — 30°C to + 60° C (with proper xtals) 
Modulation <5 32. Vanti-sel ae 16F3: +5 KHz for 100% @ 1000 Hz 
Crystalimultiplicationg 1 «1s2<tos 36 
Crystal: tVDe ate ca eee ee HC-25/U or HC-18/U 
36 


CHANNEL SELECTOR 


ANTENNA CONNECTOR 
BATTERY CONDITION INDICATOR 


"VOLUME / ON-OFF inal 


SQUELCH / TONE OFF 
SPEAKER—MIC CONNECTOR 
PUSH—TO TALK BAR 


FCC LABEL 


‘ 6.25” 
158.75 mm 


BATTERY COMPARTMENT ee 


MICROPHONE 


BATTERY COMPARTMENT LATCH 


= 


CHARGING PINS 


CASE ILLUSTRATIONS 
FIGURE 2-1 
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2.4 POWER SUPPLY 


POWECLSOUICGE ae., .s eaten See 10.8 VDC nicad battery pack. 500 mAH rating 
Cufrent.dratnigyet.s kee a eee Squelched: 20 mA 
Rated AF out: 100 mA 

Battery lites queen cca teen ae 8 hours: 5% transmit, 5% receive, 90% standby duty cycle 
2.5 ACCESSORIES 

SM23 Gree tay team i zr tek me External speaker/microphone 

LiGE 3 Giclees oc yaaa, Mane ey pee Leather carrying case without TTP 

BP2AG A hy eae Saree Sot acne a Rechargeable nicad battery pack 

BC-2 CO Ae ereeegieees 3 Sai ree Desk top battery charger 

WC DC Mate Tee cy eee Portable wall charger 

Ob OL GE on gn dere AID i es Re Mobile charging cord 
2.6 FEATURES 

PHySical ogee as <n scene Light weight, small ruggedly constructed 

Enclosure: meaeern cS eeeaae eet High impact LEXAN® case 

State-of-the-Art design. ........ Silicon transistors throughout, independent voltage regulation 


for transmitter, solid state antenna switching (no relays), two IF 
filters, low level audio clipping to prevent over modulation. 

Rlexibiliiy eee eek. ve eee External speaker/mike connector, four transmit and receive 
channels. Uses a Nicad Battery Pack 


SECTION 3—— CIRCUIT DESCRIPTION 


3.1 GENERAL 
The Wilson HH-464-D4/D1 is a hand-held, dual conversion superheterodyne UHF frequency modulated 
transceiver. The transmitter and receiver share a single printed circuit board. The transmitter uses an 
independent microphone element installed below the speaker on the speaker grille. A panel connector 
is provided for an external speaker microphone and other accessories. 


3.2 RECEIVER 
3.2.1 RF Amplifier 


Refer to the transceiver block diagram, Figure 3-1, (Page 7). An incoming signal from the antenna is 
y coupled through a low pass filter and a two section helical resonator to Q1. The signal is amplified by 
Q1 and passes through another two section helical resonator to the first mixer, O2. 


3.2.2 First Local Oscillator 

Q6 is a temperature compensated crystal oscillator. The fourth harmonic of the crystal is picked up by 
T9 and used to drive Q7. The output of Q7 is filtered by a two section helical resonator tuned to the 
24th harmonic of the crystal, and then fed to O2. 


3.2.3 First IF Amplifier 
The output of the mixer (Q2) passes through a 21.4 MHz filter consisting of YFL-1, T5 and T6, and is 
then amplified by O3. 


3.2.4 Second IF Amplifier and Detector 

The output of Q3 is fed into IC1, which contains the second mixer, the second local oscillator, a 455 
KHz IF amplifier and a quadrature detector. The detector output is separated into audio and noise 
portions by RC filters. The noise portion is fed back into the noise amplifier section of 1C1, and its 
output is rectified by a diode, (D1) and then fed back into the switching section of IC1. 


3.2.5 Audio Amplifier 

1C2 is a low distortion audio amplifier, which produces 500 mW of audio output. While the receiver is 
in squelched condition, the power supply to IC2 is turned off by Q4. The appearance of a signal causes 
the output of Pin 13 of IC1 to go high and turn on Q5, thus turning on O4 and IC2. 


3.2.6 Receiver Switching 
The output of Q8 is regulated to about 8 volts. When PTT is pushed to transmit, the base of O8 is 
grounded through D3, turning off entire receiver section. 


3.2.7 Antenna Switching 
In the transmit mode, the input of the first helical resonator is grounded by a PIN diode (D4) so that 
transmit RF power will not feed into the receiver section. In the receive mode, no power is supplied to 
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D4. Its low capacitance characteristic in the OFF state enables incoming signals to pass through with 
little loss. The final transistor (Q17) is in the OFF state during receive mode, thus causing most of the 
incoming signal to take the route through L13 and L12. 


TRANSMITTER 


3.3.1 Oscillator and Modulator . 

O9 is a temperature compensated oscillator designed to compensate for the characteristic shift of the 
load capacitance of a crystal. Microphone audio is applied to Mic Amplifiers 018 and Q19, passed 
through a limiter (D6 and D7) and fed through a buffer (O20) and an audio filter. This processed audio 
is then applied to the phase modulator (Q10) 


3.3.2 Frequency Multipliers 

Carrier frequency is obtained with a doubler (Q11), a tripler (Q12), a doubler (Q13), and a tripler 
(Q14). The output of each section is tuned by High-O double-tuned coils to assure good harmonic and 
spurious rejection while maintaining good bandpass quality. 


3.3.3 Drivers and Final Amplifiers 


Q14 provides approx. 10 mW output which is amplified by Q15, 016 and O17. The output of Q17 is then 


filtered and fed to the antenna. 


3.3.4 Transmitter Switching 

Q21 is in the OFF state during receive mode. When the PTT is pushed to transmit, Q21 turns on and 
supplies voltage to all transmitter stages except the final. B+ is always present at the final transistor, 
regardless of the mode or any switch position, since the power switch on the volume control can not 
handle the current required by the final. 


SECTION 4 — SERVICING 


GENERAL 
READ THIS SECTION CAREFULLY BEFORE SERVICING THE TRANSCEIVER. 


4.1.1 Dissassembly 

The Wilson HH-464-D4/D1 transceiver consists of a single circuit board which includes transmitter and 
receiver components.It can be easily disassembled according toFigure 5-3 (Page 13), however, extra 
care should be taken not to break any wire or component, especially those along the edges of the 
board. For easier servicing, the back case and the bottom plate may be disconnected. 


4.1.2 General Soldering Information 

The same basic soldering practices used on other printed circuit boards can be implemented. Use a 50 
watt temperature controlled soldering iron. Apply the amount of heat that will cause the solder to flow 
quickly, but do not apply it too long. Use a small soldering tip to prevent solder bridges. Do not apply 
excess solder. Use a vacuum desoldering device to remove excess solder from the circuit board. 


4.1.3 Tuning Information 
Unnecessary tuning wastes valuable servicing time and can actually degrade the performance of a unit if 
not accomplished by an experienced technician. 


Use proper tools only, especially for the slugs in the coil forms. Section 5 includes detailed tuning in- 
structions. Test points referenced are locations on the circuit board only, not Jacks. 


4.1.4 Preventive Maintenance 

The transceiver should be put on a regular maintenance schedule, and an accurate record of its perfor- 
mance should be maintained. Important items to check are receiver sensitivity, transmitter frequency, 
deviation and power output. See Section 5 for detailed performance test. 


SWITCHING MALFUNCTION 


4.2.1 To incorporate an external speaker microphone, solid state switching is used in the transceiver. In 
the event of loss of receive or transmit, check Q8 and Q21. Q8 Emitter is normally high and will go 


near zero when the PTT is pressed. O21 Collector will go high when the PTT is pressed, to supply vol- 


tage to the transmit section. 

4.2.2 Note: If O8 Emitter voltage does not go near zero when the PTT is pressed, the receiver will re- 
main on and its local oscillator will mix with the transmitting signal, causing spurious emissions. This 
may occur even though the unit appears to be working normally. Check Q8 and D3 for resolution of 
this problem. 
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4.2.3 O8 has a protection resistor in series with the emitter. In order to supply high current to the 
transmitter section, Q21 does not employ an emitter resistor. If Q21 is shorted, it exhibits some vol- 
tage on receive. This will disable the audio amplifier and cause no receive. Replace Q21. 


RECEIVER MALFUNCTION 


4.3.1 General 
The receiver can be divided into Front End, IC IF Amplifier and Audio Circuit. 


43.2 First Local Oscillator 

The first oscillator Q6 can be checked by connecting an RF probe or an oscilloscope to its emitter. If 
Q7 collector voltage measured at TP6 will go down to about 2 volts when tuning T9, the local oscil- 
lator circuit may be working normally. If a spectrum analyzer is available, couple it to the emitter of 
Q2, and tune T10 and 111. It should exhibit about —15 dbM output. 


4.3.3 Front End and Resonators 

Helical resonators can be damaged by moisture inside of them. Do not spray or apply PC board clean- 
ing solution around them, To do so will cause lack of sensitivity and make them difficult to tune. Do 
not attempt to open them unless you are sure of bad resonators. 


4.3.4 1F Amplifier 

Operation of the IF Amplifier can be checked by feeding a 21.4 MHz signal to the collector of Q2. 
Loss of IF response can be caused by IC1, Q3 or the 21.4 MHz filter. T8 should be tuned for a clean 
audio sine wave on an oscilloscope. IC1 can best be tested by checking pin voltages against the voltage 
chart. If tuning T8 causes an increase in speaker noise level but no 21.4 MHz signal is heard, the 20.945 
MHz crystal is probably bad. 


4.4.4 Audio Amplifier 

If audio amplifier 1C2 is not working, first check its VCC voltage at PIN 6. Q4 or O5 can open, causing 
no power to be supplied to IC2. Check the base voltage of Q5 and see if it will go from 0 to 1 volt by 
turning the SQUELCH control knob. At the same time, its collector voltage should go from approxi- 
mately 10.8 volts to near zero. 


TRANSMITTER MALFUNCTION 
4.4.1 General 
The transmitter consists of crystal oscillator, modulator, multipliers and RF amplifier. 


4.4.2 Oscillator Test 

Check the line voltage along D8. It must exhibit a stable 6V even when the supply voltage is dropped 
down to 9 volts. Connect an RF probe to the emitter of O9 for an oscillation check, or connect a volt 
meter to TP1 and shunt the crystal momentarily. If the voltage decreases, the oscillator stage is work- 
ing normally. 


4.4.3 Modulator 

An inexpensive oscilloscope can be used for fast signal tracing. Follow the set up of Figure 5-1 and 
trace a signal from the audio generator, through the Mic amps, limiter, Integ. buffer and filter. When 
the signal is lost, the problem lies in the preceding stage. 


4.4.4 Multiplier Test 

Follow Section 5 transmitter alignment procedure and check voltage relationship between each test 
point and associated coils. Thus, it can be easily found which coil is malfunctioning. If any coil does 
not tune properly, check the related tuning, coupling or bypass capacitors, and the coil itself. A defec- 
tive coupling capacitor may cause a unit to appear to be working normally with tuning slugs at slightly 
different positions than normal. Generally when this occurs, spurious emissions will be excessive. 


4.4.5 RF Amplifier 

To check Q15, Q16 and Q17, a straight amplifier section, set up the radio as in Figure 5-1. If the oscil- 
lator and all multiplier stages up through Q14 check normally, and the emitter voltage of Q15 rises by 
tuning TC9 and TC10, you should be able to see an increase in current to about 200 mA by tuning 
TC11. If an increase in current is noted in the preceding step, all of the stages up through Q16 are 
working normally. By tuning TC12, total supply current should increase to between 500 mA and 1A. 
At the same time power output may be observed on the wattmeter, depending on where TC13 (final 
output trimmer) is set. If an increase in current to 500 mA or more is noted when tuning TC12 and 
TC13, but no power output is observed, the problem lies in the circuitry following Q17. If current does 
not increase by tuning TC12 and TC13, Q17 may be defective. 


ae 


SECTION 5 — ALIGNMENT 


5.1 GENERAL 


5.1.1 Connections 
Connect Test Equipment as illustrated. 


Shielded 
Cable ; é 
Generator Distortion 
re | with Meter 


Attenuator 
PIN 1 


P1016 


ri | Eee - 


PIN4 
FINS Power Supply 
: Voltage 8 - 15V Variable 
aD HEE Current 1.5 Amps. 

ree. and Current Meter 

: 

External 

PTT Switch 
Bird 43 
’ with 

sei 5D Slug 
. BNC Connector 
ical 3 ft. RG58/U | 


Signal 


FIGURE 5-1 aie 


5.2 RECEIVER 


5.2.1 Adjust the squelch control to its maximum CCW position and the volume control just far enough 
CW to turn the unit on. 


5.2.2 Apply power to the unit. Adjust the power supply voltage to approximately 12 volts. Since 
power is supplied through the Mic connector, there is a voltage drop across protection diode D5. Cir- 
cuit board voltage should be 11 volts. 


5.2.3 Local Oscillator and Multiplier 

Connect a volt meter set to a 12 volt DC range to TP6. If the receiver crystal is oscillating, a dip can be 
found by tuning T9. Adjust TQ so that TP6 voltage reads approximately 2 volts. Connect a frequency 
counter to the emitter of Q6 through a few picofarad capacitor and adjust crystal trimmers to the 
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correct frequency, which should be (FO—21.4)/24. T10 and T11 can be tuned by connecting a sensi- 
tive RF voltmeter or a spectrum analyzer at T11 output, or by the procedure on 5.2.4. 


5.2.4 Front End Tuning 

Set the FM signal generator to the correct frequency and adjust it for a 5 KHz deviation at 1 KHz AF. 
Set the attenuator for about —60 dBM output. Peak T10 and T11 first, then T1 to T4. Gradually turn 
the attenuator setting down and again peak T1 to T4, and T10 and 111. 


5.2.5 IF Tuning 

Increase the FM signal generator output by turning up the attenuator till the receiver produces clean 
audio, and check the wave form on the oscilloscope. If it is not a clean sine-wave, adjust T8 (OQuadrat- 
ture Coil) until a clean sine wave can be seen on the scope. Turn the attenuator back down to about 
1 uV output and adjust T5 and T6 for minimum distortion. 


RECEIVER PERFORMANCE TEST 
5.3.1 Quieting Sensitivity 


1. Disconnect the unit from the signal generator and turn squelch control fully CCW. Advance the 
volume control until the AC-VTVM indicates 1 volt. 

2. Reconnect the signal generator (unmodulated) and advance the attenuator till the AC-VTVM reads 
.1 volt. This should occur at .5 uV maximum. (20 dB quieting sensitivity). 


5.3.2 Distortion Test 

Sinad Sensitivity: Set the signal generator for .5 wV output with 3 KHz deviation at 1 KHz AF. Turn 
the volume control halfway clockwise. Set the distortion meter range control to the set level position 
and the range switch to the 30% position. Adjust the input sensitivity control of the meter to read 


O dB. Set the range switch to distortion and null 1 KHz adjusting both tuning and null. The meter read- 


ing should drop more than 12 dB. 


5.3.3 Audio Output and Distortion Test 

1. Set the signal generator for 1000 uV output with 5 KHz deviation at 1 KHz AF. 

2. Set the volume control to produce 2V RMS on the AC-VTVM. 

3. Set the meter range switch on the distortion meter to 100% and adjust the input sensitivity control 
for a full scale reading. 

4. Set the range switch to OS Cetaately and balance out 1 KHz. The meter should indicate below 10 in the 
10% position. 


5.3.4 Squelch Sensitivity 

1. Disconnect the signal generator from the unit. Set the squelch control at the threshold. Modulate the 
signal generator at 1 KHz with 3 KHz deviation and connect to the unit. Turn up the generator out- 
put enough to open the squelch. The attenuator reading should be approximately .2 to 3yV. 


TRANSMITTER ALIGNMENT 


45.4.1 Connections 
Refer to Figure 5-1. Connect the antenna cable to a Bird 43 wattmeter terminated with a 50 ohm 
dummy load. All readings are in transmit mode (PTT keyed). 


5.4.2 First Doubler 
Attach a DC voltmeter set for the 0-1 V range to TP1. Adjust T12 for a dip. 


5.4.3 First Tripler 
Attach a DC voltmeter set for the 0-2 V range to TP2. Adjust T13 for a maximum reading. Readjust 
T12 and T13 alternately for a maximum reading. Then adjust T14 for a dip. 


5.4.4 Second Doubler 
Attach a DC voltmeter set for the 0-2 V range to TP3. Adjust T15 for a maximum reading. Readjust 
T14, 715 alternately for a maximum reading. Then adjust T16 for a dip. 


5.4.5 Second Tripler 
Attach a DC voltmeter set for the 0-2 range to TP4. Adjust T17 for a maximum reading. Reajust T16, 
T17 alternately for a maximum reading. 


5.4.6 Pre-Driver 
Attach a DC voltmeter set for the 0-1 V range to TP5. Adjust TC10 first for a maximum reading and 
then TC9. Readjust TC9, TC10 alternately for a maximum reading. 
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5.4.7 Driver 
Adjust TC11 for maximum current draw as observed on the power supply ammeter. Then TC12 for 
maximum current draw. 


5.4.8 Final 


Adjust TC13 for maximum power output as observed on the wattmeter. 


5.4.9 Frequency Adjustment 
To set transmit frequency, adjust the trimmer (TC5 through TC8) for the corresponding channel. 


5.4.10 Deviation Adjustment 

Set the Audio Generator output for about 10 mV output at 1 KHz. Adjust VR3 to produce 5 KHz of 
deviation. Reduce the attenuator setting by 20 dB and sweep the generator from 300 Hz to 6000 Hz. If 
the deviation exceeds 5 KHz at any point, readjust VR3. At 6000 Hz the deviation should be less than 
1.25:K Hz; 


TRANSMITTER PERFORMANCE TEST 


5.5.1 Power Output and Frequency versus Power Supply Voltage 


1. While keying the unit, vary the power supply voltage from 9 to 12 volts. The output frequency 
should not change. . 

2. The LED Battery Indicator should go out when voltage is reduced below 9 volts. 

3. The transmitter power output should not drop more than one half when voltage is reduced to 9 volts. 


5.5.2 Spurious and Harmonic Measurements 


1. Connect the unit to a spectrum analyzer through an in-line 30 dB power attenuator. 

2. Set the analyzer for 100 MHz per division, 3 MHz resolution. The input attenuator of the analyzer 
should be set to the proper level. Key the unit to transmit. All spurious emissions and harmonics 
should be better than 60 dB below the carrier. 


5.5.3 Antenna Test 


1. Connect an antenna to J1. When held in the hand, in the normal vertical position, the unit should 
draw approximately the same current as on a dummy load. If not, antenna length will need to be 
adjusted. 

2. Disconnect the unit from the test jig and reassemble it back into its case. Insert a fully charged 
battery pack and recheck deviation, frequencies, power output and spurious and harmonic radiation. 
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CHASSIS 


FRONT CASE 


GENERAL CASE DISASSEMBLY 


1.) Turn LATCH with coin @), remove BATTERY COVER and BATTERY PACK from REAR CASE. 

2.) Remove screws (2), (2 places) and screws @), (4 places). Remove REAR CASE and BOTTOM PLATE 
from CHASSIS, (SEE NOTE A) 

3.) Remove screws (@), (2 places) and remove FRONT CASE. (SEE NOTE A) 


TOP PANEL DISASSEMBLY 


(SEE NOTE B) 
1.) Remove KNOBS (5). 
2.) To remove volume or squelch controls use special tool (SEE FIGURE 5-1a) or the following steps. 
3.) Remove FACE PLATE ©). (SEE NOTE C) 
4.) Remove screws (7). (2 places) 
5.) Remove TOP PANEL (8)from CHASSIS and repair or replace parts as needed. 


NOTES: 
A) Use caution when removing FRONT CASE and BOTTOM PLATE, so no damage occurs to leads 
connected to P.C. BOARD. 
B) TOP PANEL should only be removed to replace TOP PANEL, VOLUME orSQUELCH controls 
if special tool not available. 
C) FACE PLATE will have to be replaced once removed, 
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PARTS LIST 


REF. DESIG. WILSON PART NO. DESCRIPTION 


RESISTORS 


(All resistors to be 1/4Watt 5% carbon film unless otherwise stated) 


1840-917 


4704-0472-032 
4704-0223-032 
4704-0220-032 
4704-0471-032 
4704-0562-032 
4704-0333-032 
4704-0152-032 
4704-0221-032 
4704-047 1-032 
4704-0183-032 
4704-0333-032 
4704-0152-032 
4704-0224-041 
4704-0103-041 
4704-0103-041 
4704-0224-041 
4704-0222-041 
4704-0222-041 
4704-0473-041 
4704-0223-032 
4704-0223-032 
4704-0103-032 
Not Used 

Not Used 

4704-0222-032 
Not Used 

4704-0102-032 
4704-0100-032 
4704-0103-032 
4704-0102-032 
4704-0103-032 
4704-0472-032 
4704-0561-032 
4704-0472-032 
4704-0333-032 
4704-0221-032 
4704-0102-032 
4704-0220-032 
4704-0222-032 
4704-0220-032 
4704-0103-032 
4704-0103-032 
4704-0561 -032 
4704-0472-032 
4704-0103-032 
4704-0101-032 
4704-0821-032 
4704-0102-032 
4704-0560-032 
4704-0562-032 
4704-0333-032 
4704-0101-032 
4704-0101-032 


Sb 


1.5K 
220K 1/8W 10% 
10K 1/8W 10% 

10K 1/8W 10% 

220K 1/8W 10% 
2.2K 1/8W 10% 
2.2K 1/8W 10% 
47K 1/8W 10% 

22K 

22K 

10K 


1840-918 


4704-0101-032 
4704-0220-041 
4704-0101-032 
4701-0220-032 
4701-0220-041 
4701-0220-032 
4701-0100-041 


4701-0100-032 


4701-0101-041 
4701-0519-032 
4701-0220-041 
4701-0102-032 
4704-0222-032 
4704-0222-032 
4704-0102-032 
4704-0563-032 
4704-0102-032 
4704-0563-032 
4704-0182-032 
4704-0562-032 
4704-0123-032 
4704-0562-032 
4704-0472-032 
4704-0753-041 
4704-0224-032 
4704-0332-041 
4704-0101-032 
4704-0472-032 
4704-0101-032 
4704-0471-032 
4701-0102-032 
4704-0471-032 
4701-0152-041 
4701-0471-041 
4750-0857-760 
4750-0857-720 
4751-0503-100 


CAPACITORS 


1504-0100-100 
1573-0103-050 
1550-0475-016 
1567-0470-050 
1504-0200-100 
1572-0102-050 
1567-0220-050 
1572-0102-050 
1567-0150-050 
1573-0103-050 
1573-0103-050 
1573-0103-050 
1550-0475-016 
1573-0103-050 
1567-0150-050 
1550-0105-025 
1550-0104-035 
1567-0220-050 
1567-0470-050 
1572-0101-050 
1550-0104-035 
1518-0104-050 
1567-0106-050 


eaiGe 


100 

22 1/8W 10% 

100 

22 Carbon Comp. 

22 1/8W 10% Carbon Comp. 
22 Carbon Comp. 

10 1/8W 10% Carbon Comp. 
10 Carbon Comp. 

100 1/8W 10% Carbon Comp. 
5.1 Carbon Comp. 

22 1/8W 10% Carbon Comp. 
1K Carbon Comp. 


4.7K 


75K 1/8W 10% (P/O Tone Harness) 


220K 

3.3K 1/8W 10% 

100 

4.7K 

100 

470 

1K Carbon Comp. 

470 

1.5K 1/8W 10% Carbon Comp. 
470 1/8W 10% Carbon Comp. 
20K W/SW Pot (A) VOLUME 
5K W/SW Pot (B) SQUELCH 
50K Pot Trimmer DEVIATION 


10P Silver Mica 
.01 Cer. 

4.7 Tant. 

47P Cer. NPO 
20P Silver Mica 
.001 Cer. 

22P Cer. NPO 
.001 Cer. 

15P Cer. NPO 
.01 Cer. 

.01 Cer. 

.01 Cer. 

4.7 Tant. 

(01, Ger: 

15P Cer. NPO 
1.0 Tant. 

.1 Tant. 

22P Cer. NPO 
47P Cer. NPO 
100P Cer. N220 
siprant, 

.1 Mono 

10P Cer. NPO 


1840-919 


1508-0223-050 
1550-0104-035 
1538-0471-050 
1538-047 1-050 
1550-0105-025 
1550-0106-016 
1573-0203-050 
1573-0103-050 
1550-0476-016 
1550-0105-025 
1572-0102-050 
1508-0332-050 
1572-0102-050 
1550-0105-025 
1550-0476-016 
1550-0476-016 
1572-0102-050 
1567-0150-050 
1567-0560-050 
Not Used 

1567-0560-050 
Not Used 

1567-0560-050 
1567-0050--050 
1567-0560-050 
1572-0102-050 
1570-0560-050 
1570-0201-050 
1573-0103-050 
1567-0150-050 
1567-0390-050 
1572-0102-050 
Not Used 

1504-0330-100 
Not Used 

1504-0330-100 
1567-0050-050 
1504-0330-100 
1504-0820-100 
1504-0330-100 
Not Used 

1570-0201-050 
1570-0560-050 
1567-0470-050 
1504-0820-100 
1504-0820-100 
1573-0103-050 
1573-0103-050 
Not Used 

1550-0475-016 
1567-0470-050 
1573-0103-050 
1567-0040-050 
1567-0390-050 
1573-0103-050 
1573-0103-050 
1567-0330-050 
1573-0103-050 
1567-0030-050 
1567-0270-050 
1573-0103-050 
1504-0100-100 
1572-0102-050 
1567-0010-050 
1504-0050-100 
1572-0102-050 


Sy pee 


.022 Mica 

.1 Tant. 

470P Cer. Axial 
470P Cer. Axial 
1.0 Tant. 

10 Tant. 

.02 Cer. 

.01 Cer. 

47 Tant. 

1.0 Tant. 

.001 Cer. 
.0033 Mica 
.001 Cer. 


1,0 Tant. 


47 Tant. 
47 Tant. 
.001 Cer. 
15P Cer. NPO 
56P Cer. NPO 


56P Cer. NPO 


56P Cer. NPO 
5P Cer. NPO 
56P Cer. NPO 
.001 Cer. 

56P Cer. N750 
200P Cer. N750 
.01 Cer. 

15P Cer. NPO 
39P Cer. NPO 
.001 Cer. 


33P Silver Mica 


33P Silver Mica 
5P Cer. NPO 

33P Silver Mica 
82P Silver Mica 
33P Silver Mica 


200P Cer. N750 
56P Cer. N750 
47P Cer. NPO 
82P Silver Mica 
82P Silver Mica 
.01 Cer. 

.01 Cer. 


4.7 Tant. 

47P Cer. NPO 
.01 Cer. 

4P Cer. NPO 
39P Cer. NPO 
.01 Cer. 

.01 Cer. 

33P Cer. NPO 
.01 Cer. 

3P Cer. NPO 
27P Cer. NPO 
(O01 Cer: 

10P Silver Mica 
.001 Cer. 

1P Cer. NPO 
5P Silver Mica 
.001 Cer. 


1840-920 


TC1 
TC2 
TC3 
TC4 
TC5 
TC6 


1566-0470-050 
1566-0470-050 
1550-0475-016 
1504-0500-100 
1567-0010-050 
Not Used 

Not Used 

1504-0030-100 
1504-0500-100 
Not Used 

1573-0103-050 
1572-0102-050 
1572-0102-050 
1550-0475-016 
Not Used 

1504-0100-100 
1550-0475-016 
1504-0500-100 
1518-0270-050 
1504-0500-100 
1550-0475-016 
1573-0103-050 
Not Used 

1504-0050-100 
1504-0050-100 
1504-0100-100 
1567-0150-050 
1566-0470-050 
1567-0100-050 
1504-0030-100 
1504-0050-100 
1566-0390-050 
1550-0475-016 
1572-0102-050 
1550-0104-035 
1572-0102-050 
1550-0475-016 
1550-0475-016 
1550-0154-035 
1550-0475-016 
1572-0471-050 
1572-0102-050 
Not Used 

1550-0476-016 
1566-0470-050 
1566-0470-050 
1572-0102-050 
1566-0470-050 
1504-0050-100 
1504-0100-100 
1566-0470-050 
1550-0154-035 
1567-0070-050 
1566-0470-050 
1560-0220-050 


TRIMMER CAPACITORS 


1517-0200-050 
1517-0200-050 
1517-0200-050 
1517-0200-050 
1517-0200-050 
1517-0200-050 


=319)— 


47P Cer. SL 
47P Cer. SL 
4.7 Tant. 

50P Silver Mica 
1P Cer. NPO 


3P Silver Mica 
50P Silver Mica 


.01 Cer. 

.001 Cer. 
.001 Cer. 
4.7 Tant. 


10P Silver Mica 
4.7 Tant. 

50P Silver Mica 
27P Mono NPO 
50P Silver Mica 
4.7 Tant. 

.01 Cer. 


5P Silver Mica 
5P Silver Mica 
10P Silver Mica 
15P Cer. NPO 
47P Cer. SL 
10P Cer. NPO 
3P Silver Mica 
5P Silver Mica 
39P Cer. SL 
4.7 Tant. 

.001 Cer. 

.1 Tant. 

.001 Cer. 

4.7 Tant. 

4.7 Tant. 

.15 Tant. 

4.7 Tant. 
470P Cer. 
.001 Cer. 


47 Tant. 

47P Cer. SL 
47P Cer. SL 
.001 Cer. 

47P Cer. SL 
5P Silver Mica 
10P Silver Mica 
47P Cer. SL 
.15 Tant. 

7P Cer. NPO 
47P Cer. SL 
22P Cer. SL 


20P 
20P 
20P 
20P 
20P 
20P 


1840-921 


TC7 
TC8 
TC9 
TC10 
TC11 
TC12 
TC13 


$1 


S3 


1517-0200-050 
1517-0200-050 
1517-0100-050 
1517-0100-050 
1517-0100-050 
1516-0200-050 
1516-0110-050 


TRANSISTORS 


4803-087 1-290 
4803-087 1-290 
4801-0000-003 
4801-0000-060 
4801-0000-016 
4801-0000-003 
4801-0871-220 
4801-0000-016 
4801-0000-016 
4801-0000-016 
4801-0000-003 
4801-0000-003 
4801-0000-003 
4801-0800-025 
4801-0870-360 
4801-0872-000 
4801-0873-000 
4801-0000-016 
4801-0000-016 
4801-0000-016 
4801-0000-001 


INTERGRATED CIRCUITS 


3130-0860-000 
3130-0860-020 


THERMISTORS 


5300-0805-150 
5300-0805-150 


DIODES 


4805-1241-200 
4808-0000-029 
4805-1241-200 
4805-0851-060 
4806-0000-004 . 
4805-1241-200 
4805-1241-200 
4808-0000-025 
4808-0000-025 
4810-0851-460 
4806-0000-004 


SWITCHES © 


5111-0867-450 
5116-0867-600 
P/O VR1 


SE He yee 


20P 
20P 
10P 
10P 
10P 
20P 
TE 


SRF2817K 
SRF2817K 

SPS1476 BLUE TOP 
SPS1539 WHITE TOP 
SPS952-2 BLACK TOP 
SPS1476 BLUE TOP 
MPS-H17 

SPS952-2 BLACK TOP 
SPS952-2 BLACK TOP 
SPS952-2 BLACK TOP 
SPS1476 BLUE TOP 
SPS1476 BLUE TOP 
SPS1476 BLUE TOP 
MPS3866A 
SRF2819K 
SRF2818K 
SRF2442K 

SPS952-2 BLACK TOP 
SPS952-2 BLACK TOP 
SPS952-2 BLACK TOP 
MPS-A55 ORANGE TOP 


MC3357 P-1 
LM386 N-1 


~ 5002 10% Y Curve 


50022 10% Y Curve 


IN4148 DO-35 

IN757A DO-35 Zener 9V 
IN4148 DO-35 

BA284 Pin 

IN4002 DO-41 

IN4148 DO-35 

IN4148 DO-35 

IN753A DO-35 Zener 6V 
IN753A DO-35 Zener 6V 
MV5075B Light Emitting 
IN4002 DO-41 


Rotary Switch 
Micro Switch 


1840-922 


COILS 


1801-0826-600 
1801-0826-400 
1801-0826-400 
1806-0826-560 
1801-0826-580 
1801-0826-600 
1801-0826-580 
1806-0826-560 
1801-0826-580 
1801-0826-580 
1801-0826-590 
1801-0826-600 
1801-0826-590 
1802-0223-010 


TRANSFORMERS 


1801-0826-800 
1801-0826-800 
1801-0826-800 
1801-0826-800 
5601-0826-550 
5601-0826-550 - 
5601-0826-550 
5601-0826-570 
5601-0826-610 
1801-0826-810 
1801-0826-810 
5601-0826-620 
5601-0826-630 
5601-0826-640 
5601-0826-650 
5601-0826-660 
5601-0826-670 


CRYSTALS 


Specified by user 
Specified by user 
Specified by user 
Specified by user 


Specified by user 


Specified by user 
Specified by user 
Specified by user 
2327-0820-945 


MISCELANEOUS 


2105-0846-600 
Not Used 

2105-0846-880 
1301-0866-560 
1310-0855-840 
2700-0852-920 
2705-0852-990 


=90 — 


L2660 Airwound 
1/2 Turn Airwound 
1/2 Turn Airwound 
L2656 Choke 
L2658 Airwound 
L2660 Airwound 
L2658 Airwound 
L2656 Choke 
L2658 Airwound 
L2658 Airwound 
L2659 Airwound 
L2660 Airwound 
L2659 Airwound 
22 mH RFC 


5.5 Turn Helical Resonator 
5.5 Turn Helical Resonator 
5.5 Turn Helical Resonator 
5.5 Turn Helical Resonator 
L2655 Transformer 

L2655 Transformer 

L2655 Transformer 

L2657 Transformer 
L2661 Transformer 

6 Turn Helical Resonator 
6 Turn Helical Resonator 
L2662 Transformer 

L2663 Transformer 

L2664 Transformer 

L2665 Transformer 

L2666 Transformer 

L2667 Transformer 


1st Local Osc. 

1st Local Osc 

1st Local Osc. 

1st Local Osc. 

Xmitter Fundamental 
Xmitter Fundamental 
Xmitter Fundamental 
Xmitter Fundamental 
20.945MHz 2nd Local Osc. 


BNC Female Conn. 


6 Pin Female Conn. 
8Q2 2W Speaker 

Mike Element 
CFM-455E Cer. Filter 
21.4MHz Xtal Filter 


1840-923 


TOP PANEL 

FRONT CASE 

REAR CASE 

BOTTOM PLATE 
PUSH-TO-TALK 
SPRING—PUSH-TO-TALK 
NAME PLATE 

PC-23 PC BOARD 

PC-23 MOUNTING BRACKET 
HEAT SINK 

W SHIELD 

L SHIELD 

KNOB, VOLUME & SQUELCH 
KNOB, CHANNEL SELECTOR 
BATTERY PACK (BP-4C) 

RF SHIELD 

COIL SHIELD 7mm 

90° RECEPTABLE 

PCB PIN 

ST RECEPTABLE 


CASE PARTS 


BATTERY COMPARTMENT COVER 


BATTERY SPRING RH 
BATTERY SPRING LH 
LATCH HEAD 

LATCH TONGUE 
FILTER SHIELD 

FLAT SHIELD 

FACE PLATE (4 CHAN.) 
FACE PLATE (1 CHAN.) 
DIE CAST FRAME 
SCREW ON CAP (MK/SP) 
CAP STRAP 


m9 ple 


1411-5810-503 
1411-6810-504 
1411-6810-505 
1411-5810-502 
1411-5810-507 
2513-3810-511 
2509-3810-543 
1700-1810-618 
1400-3810-627 
5400-1810-609 
2508-38 10-608 
2508-3810-607 
2402-0854-640 
2402-0854-440 
9014-8000-900 
2508-3810-613 
2508-0829-000 
2105-0860-903 
2105-0860-803 
2105-0865-905 
1411-5810-508 
2513-3810-344 
2513-3810-345 
1420-5810-320 
1420-3810-509 
2508-3810-611 
2508-1810-610 
2403-5810-530 
2403-5810-534 
1403-6810-501 
2520-3810-517 
2520-3810-518 
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VOLTAGE MEASUREMENTS 


asa ua Eee a 
0 8 


0 1.0 
1.9 2.5 7.6 
10.9 (.4) 10.0 (11.0) 10.9 (11.0) 
.8 (0) .1 (11.0) 
2.3 7.0 
4 2.0 


(__) means squelch closed 


(.2) 
S0m Ome Ose 2.0742.0 05, 0.7 2.0 14 OO gee OG: 


QVDOND OBHO®O EO OOS 


1C1 


GCIOROROIORORORO ® @®@ © © 
8.0 1.0 1.0 WO tee Feb 7/3} 1.4 5.2 10.8 5.5 
2)G2) G2 }ae G2) 


wae! a Ss 
11.0 LEO 10.2) 0 (10.8) 


) means PTT pushed to transmit 


Qg Pie 2.8 5.8 


Transmitter with full power output. 


Measurements done by 11.0V supply voltage. 
Measured by 50K ohm/V DC voltmeter 
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s3 TRA : 
@21_ ORANGE NS/STORPS: 
ci40f- + OO o- BLACK - SPS-FS2-% 
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WoTE: UNLESS CTH WISE SPECIFICD, RESISTANCES 


ARE WW CHAS, 


CAPACITANCES IN /AICIROFARADS. 


% ALL RESISTORS IN LAST THRE (3) RF STAGES MUST BE CARBON 


COMPOSITION ONLY. NO SUBSTITUTIONS ! 


SCHEMATIC 


VOLTAGE MEASUREMENTS 


_ xen 
ae ee 1.0 
2.5 


Q4 10.9 (.4) 10.0 (11.0) 
Q5 0 .8 (0) 

2.3 2.3 
0 A 


10.9 ies 


( ) means squelch closed 


(.2) 
J0m2.0e Oe 2.07)2,0).0;, 0. 2.0 A400 56 0: get-0: 


QVD®OND OHHOHO®O “= 10 @ ® ® 


IC1 


CLOROROIOCIORORO ® © © 
S0m1tO 120 1 Be Wes Wee 1.4 5.2 10.8 5.5 
(2), G2) (G2 paae) 


| SWITCHING | 


= — a 
11.0 11.0 (10.2) O (10.8) 


) means PTT pushed to transmit 


Transmitter with full power output. 


Measurements done by 11.0V supply voltage. 
Measured by 50K ohm/V DC voltmeter 
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12 MONTH LIMITED WARRANTY 
RADIOS 


WILSON ELECTRONICS INCORPORATED (‘‘WILSON”’) warrants that your new RADIO 
has been manufactured free of defects in design, material and workmanship. If this product 
fails to give satisfactory service due to defects covered by warranty, including any warranty 
implied by law such as WARRANTIES OF MERCHANTABILITY OR FITNESS, for a 


: period of 12 MONTHS FROM THE DATE OF PURCHASE. “WILSON” will, at its option, 


replace or repair the unit, or any defective part free of charge. 


To obtain warranty service, return the RADIO to your dealer, or should this be incon- 
venient, pack it securely and send it with proof of purchase date and a letter explaining the 
problem, shipping cost prepaid, to SERVICE DEPT., WILSON ELECTRONICS INCOR- 
PORATED, 4288 SO, POLARIS, P. O. BOX 19000, LAS VEGAS, NEVADA 369119. 


IMPORTANT 


Please note: A written “‘Return Goods Authorization” must first be obtained from “WIL- 
SON” prior to shipping anything to the plant, with a copy of the authorization included 
inside the carton. Warranty service covers only repair or replacement of the RADIO only. 
“WILSON” ts not responsible for costs of removal or reinstallation, or shipping to the place 
of repair. The warranty period is not extended due to repaw or replacement. 


“WILSON” reserves the right to make reasonable charges for service if there is evidence of 
damage due to alteration, misuse or installation not according to the enclosed instructions. 


“WILSON” IS NOT RESPONSIBLE FOR DAMAGE TO OTHER EQUIPMENT OR PRO- 
PERTY OR FOR ANY OTHER CONSEQUENTIAL OR INCIDENTAL DAMAGES OF 
ANY KIND, WHETHER BASED ON CONTRACT, NEGLIGENCE OR STRICT LIABILITY. © 
MAXIMUM LIABILITY SHALL NOT, IN ANY CASE EXCEED THE PURCHASE PRICE 
OF THE UNIT, 


(Some states do not allow limitations on how long an implied warranty lasts, or the ex- 
clusion or limitation of incidental or consequential damages, so the above limitations and 
exclusion may not apply to you.) 


(This warranty gives you specific legal rights. You may also have other rights which may vary 
from state to state.) 


< 
Commercial Products Division ' 


Wilson Electronics Incorporated 


: A Subsidiary of REGENCY ELECTRONICS, INC. 
4288 So. Polaris Avenue e P. O. Box 19000 « Las Vegas, NV 89119 
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SECTION 1 — OPERATION 


TRANSCEIVER DESCRIPTION 

The Wilson Model MH 200 is the first pager size portable transceiver designed in the United States. In 
spite of its small size, it will outperform the larger and bulkier portables presently in the market. Ser- 
viceability, a major design consideration, is enhanced by construction which allows parts to be accessed 
easily when repairs are needed. The unit is operated from a ni-cad pack consisting of high capacity 450 
mAh cells which guarantee long hours of use. 


ANTENNA 

The antenna connector is of the threaded screw-in type. Before operating transceiver, attach the rubber 
flexible antenna supplied with the unit by screwing it in to the mating socket on the transceiver top 
plate. 


ANT/CHG JACK 

This connector allows for charging of the internal battery from a wall charger. In addition, RF output is 
available for connection to an outside antenna, external amplifier/charger, or for transmit-receive mea- 
surements. To charge the battery pack, plug the wall charger into a wall outlet and insert the charging 
plug into this jack. 


EARPHONE JACK 


This jack can be used for connection of an external earphone or 8 ohm speaker. 


CHANNEL SELECTOR (CH) 


Up to six channels marked A through F may be selected if the proper crystals are installed. 


POWER/VOLUME CONTROL (VOL-OFF) 

Activating this control in a clockwise direction applies power to the unit. Counterclockwise to the click- 
stop position turns power off. The volume control adjusts the sound level from the speaker. Volume 
setting does not affect drain during squelched (no signal) conditions. If the unit is operated unsquelched 
and no signal is heard, the volume should be set as low as possible to reduce battery drain. Volume set- 
ting does not affect the transmitted signal in any way. 


SQUELCH CONTROL/TONE SWITCH (SOL-TONE) 

The squelch control will silence the receiver when no signal is being received. To set, turn clockwise un- 
til the noise from the speaker disappears. This is a threshold setting and further rotation will affect the 
squelch opening sensitivity (the further clockwise from this threshold point, the stronger signal it will 
take to activate the receiver). For tone operation refer to tone squelch section. (1.14) 


BATTERY CONDITION INDICATOR (BATT/SEND) 

This light emitting diode indicator will glow on transmit only to indicate that battery capacity is ade- 
quate. When battery voltage drops below 6 volts on transmit, the light will go dim or off completely to 
indicate a dead battery. Since most battery consumption is on transmit, transmissions should be kept 
short to maintain long hours of operation. 


SPEAKER AND MICROPHONE 

Unlike most portables, this transceiver features a separate speaker and microphone located behind the 
grillwork on the front panel. This arrangement results in the best audio quality. Best results are ob- 
tained when speaking about an inch away from the microphone at normal voice levels. 


PUSH TO TALK SWITCH 
To transmit depress this switch completely and hold. To receive, release the switch completely. The 
transmit mode is indicated by illumination of the Batt/Send LED. 


1843-207 


CHANNEL SELECTOR 
EXTERNAL SPEAKER JACK 


ANTENNA CONNECTOR 


EXTERNAL ANTENNA/ CHARGING JACK 


VOLUME/ ON—OFF 


SQUELCH/ TONE OFF 


BATTERY CONDITION INDICATOR 


MICROPHONE 


PUSH—TO TALK BAR SPEAKER 


ONTO) 
120.6 mm 


2.9/9) 


FCC LABEL 60.3 mm 


BATTERY COMPARTMENT ACCESS SCREW 


CHARGING PINS 


CASE ILLUSTRATIONS 
FIGURE 1-1 
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CHARGING TERMINALS 


Terminals are provided on the bottom of the transceiver for charging from a desktop charger. 


OPERATIONAL PRECAUTION 
The relative position of the transceiver affects its range during operation. For best results hold unit 
firmly and find the best position during receive. This position will also provide the best results on trans- 


mit. 


BATTERY REPLACEMENT 


With a coin or screwdriver remove the rear case screw. Hold front half firmly, then slide rear half toward 


top of the radio. Lift up back cover and remove from unit. Battery can now be accessed for replace- 


ment. Unit will not function unless battery is inserted such that battery terminals make contact with 
terminals in radio case. To close, follow reverse procedure. 


TONE SQUELCH OPERATION 

When optional tone squelch is installed, rotation of squelch control fully CCW to the “tone” position 
will activate the tone squelch circuit. Tone squelch (CTCSS) maintains the receiver muted until a trans- 
mission is received from a station which is encoding the proper continuous sub-audible tone. Tone 
squelch will prolong battery life by muting the receiver circuit when other channel users are transmitting 
on the same frequency. When squelch opens, one may answer by depressing the PTT switch. Before in- 
itiating a transmission, tone squelch should be disabled so as to check for other stations using the chan- 
nel. 


SECTION 2 — SPECIFICATIONS 


GENERAL 
eee PMR ag Ee, eesti eh eR ae Oe gle oc te aoa be 134-174 MHz 
SOPSTIPIES «oa 9 thts Si SR Ry ae a een Up to six within 4 MHz range 
PEPE” AO VEED 5 gc epee Ge RR ee eee 7.2 VDC Nicad Pack 
Po Vewme OUSLINO LION RINE ark eke ft ie sie ghee ks ck bce ede 13 MA Squelched (stand by) 
eM Mee ce ial sa nhs ese. ong oe oc eri ahe le Sic coeec G6 ok ie «ale 100 MA Full Volume 
ee ME Re ee aon on dear oh Tale) fab Pye. reise’ 6s Ss Kool a els eae «bw oioa he 600 MA Transmit 
SEEN? SI 5 Sy dee eee Oo er 9.4 Hours (90—5—5% Duty Cycle) 
SLGES.OS Toy OAR) ae i a 120 MM X 60MM X 35MM 
TRANSMITTER 
PIERS QQUTEURI, oo 5: ee ee CRN ROAR OIC SR Oy OS gate eee 2 Watts (500HM) 
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ea OMI CSDONSO MME ECA ie oy a es Sian Epes +1, —3 dB Per Octave 300 to 2500 Hz 
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SU CC een Ie te i oR eT ee >—60 dB 
SELIG? Sc 6 dctu 5 bt ad Aenea ana an aie * r 5 PPM (.0005%) —30 to +60°C 
IVENG OnmEM ME ea cee —55 dB Below 2/3 Rated Deviation @ 1kHz 
SWB. . +. eae ags% tg Seen ee 2 ens ee F/9 (HC 45/U 35 PF Load) 
RECEIVER 
SEI as) B8 Wins ance ec Oe a a a es .3 UV For 12 dB Sinad 
SlCcCliVit Vee emer mre ee ky os har Oh es —70 dB (30 kHz Spacing) 
SPUHOUs andn (inde ener ee da 22 eee >—55 dB 
PUCIORGSDOnseE ana mae Ee eemes ce mr re Be PEE Sse “oe +1,—8dB 300 to 3 kHz 
AUCIOQJUIDU (een tee eee secret oe SO i pple Ot 300 MW @ <10% Distortion 
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SECTION 3—— CIRCUIT DESCRIPTION 


RECEIVER (SEE BLOCK DIAGRAM FIGURE 3-1) 

Incoming signals from the antenna are amplified by Q1 which is tuned by T1—1 thru T1—4. Q2, a J— 
FET mixer heterodynes incoming signals to 10.7 MHz by mixing with the local oscillator output. The 
local oscillator chain consists of Oscillator/Tripler Q4 and Tripler Q5. The mixer output is filtered by 
dual four pole monolythic filters and amplified by Q3. The output of Q3 is coupled to integrated circuit 
IC—1 (MC 3357) which converts 10.7 MHz into 455 kHz. Further filtering for increased selectivity is 
provided by FL—3. IC—1 further amplifies limits and detects the 455 kHz signal via an internal quadra- 
ture integrated by R13 and C27 for proper de-emphasis before being fed to audio amplifier 1C-2 (LM— 
386) which in turn drives the speaker. Noise present during no signal condition is fed back to an OP— 
AMP internal to 1|C—1 and then rectified by D1 and D2. This DC voltage is used to control the squelch 
circuit. Squelch action is obtained when DC switch Q11 cuts off audio AMP IC—2. 


TRANSMITTER 
Q13 forms a compensated crystal oscillator the output of which is buffered by Q14. Temperature drift 


is compensated by the use of negative coefficient capacitors. Varactor D7 is used to directly frequency 
modulate the crystals. To compensate any D7 drift, a thermistor is installed in its bias circuit. The out- 
put of microphone amplifier Q15 is differentiated by C115 and R64 and fed into IC—3 (LM—386) 
which provides limiting action. The output of IC—3 is integrated, filtered and fed to the varactor mod- 
ulator. The output of buffer Q14 is fed to tripler Q6 on the main board which is tuned by T7 and T8. 
Q7, also a tripler, is tuned by T1—5 and T1—6. Q8 to O10 make up a straight amplifier chain which pro- 
duces 2 watts of RF output. The O10 output is filtered by low pass filter L5, L7, C66—TC3, C67, and 
C68. D5 is a pin diode attenuator which decouples the receiver from the antenna during transmission. 


SWITCHING 

Switch Q18 supplies voltage to the receiver circuit. Q17, a PNP switch, supplies the transmitter. Norm- 
ally Q18 is on. When the PTT is pressed, 018 turns off and Q17 turns on. Q16 isa voltage regulator 
which maintains the transmit oscillator and modulator stage voltage constant despite battery voltage var- 
iations. Except for the final stage, battery power is switched by the on-off switch on the volume con- 
trol. The battery is always connected to the final stage so as to provide a DC path so that simultaneous 
charging and RF output connections can be made to an external RF Amplifier/Charger. Charging is also 
possible from a conventional wall charger. Diode D6 protects the battery against any external shorts. 


SECTION 4 — ALIGNMENT 


NOTE: Use proper tuning tools only! Do not use metal or improper sized tools to turn coil slugs as this will 


4.1 


4.2 


cause them to break. 


DISASSEMBLY 

. Remove back cover. (Section 1.13) 

Remove screws on PC Board. 

Disconnect Red wire on Battery Terminal. 

. Lift back board up and slide out. 

Remove two metal spacers between boards. 

Slide top panel and front PC Board out of front case. 
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RECEIVER TUNING 

Connect signal generator (SG) output to ANT/CHG Jack. To prevent accidental keying you may con- 
sider disconnecting the PTT Switch or use a proper isolation pad. Connect an A.C, voltmeter on 1 volt 
scale to TPOO1 and adjust TOO9 for maximum voltage. If there is no voltage change, the crystal is prob- 
ably not oscillating. Increase SG output until signal is heard and indication is obtained on sinad meter. 
Tune T005 and T006 followed by L001 thru L004 for best sinad while reducing SG output. As sensi- 
tivity increases, retune TOO9, TOO5, TOO6 and LOO1 thru LOO4. The 12 DB sinad point should be a- 
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round .3UV. Set SG output frequency to exact carrier frequency and set trimmers for each crystal for 
best sinad. LOO7, LOO8 and L010 are factory tuned. Avoid retuning. If necessary T3 can be tuned for 
maximum audio output voltage on an AC VTVM across the speaker. Audio wave form on an oscillo- 
scope should be cleanest at this point. Disconnect the unit from SG and set squelch controi on thresh- 
old. Reconnect SG and check squelch opening at around .2UV. Connect a 30 MA current meter in 
supply circuit and check receiver current drain during squelched condition. Current should not exceed 
20MA. Excessive current could indicate a leaky final transistor. To confirm this, turn radio off. Cur- 
rent should be 1 MA MAX with no battery in the unit. 


TRANSMITTER TUNING 


Connect a dummy load and wattmeter to ANT/CHG Jack. Connect a D.C. voltmeter on 1 volt scale to 
TP201 (Emitter of Q201) and key PTT. TP201 voltage should show about a .2 volt increase if crystal is 
oscillating. Activity can be checked by shorting crystal leads. Dip TP201 voltage by tuning L201. Con- 
nect voltmeter to TP202 and maximize voltage by tuning L202 and L201. Dip TP202 voltage by tuning 
L203. Connect voltmeter to TP203 and maximize voltage by tuning L204 and L203, Dip TP203 volt- 
age by tuning CV201. At this point wattmeter should indicate some power output. Maximize output 
power by tuning CV202 and CV203. Output power should be 2 watts for approximately 600 MA cur- 
rent draw, Set transmit frequencies by tuning crystal trimmers. Deviation is set by adjusting RV501. 


REF. DESIG. 


PARTS LIST 
MH-200 


WILSON PART NO. 


CAPACITORS 


1572-0471-050 
1567-0100-050 
1567-0100-050 
1567-0070-050 
1567-0010-050 
1567-0100-050 
1567-0100-050 
1567-0120-050 
1566-0759-050 
1572-0102-050 
1567-0080-050 
1572-0471-050 
Not Used 

1573-0103-050 
1512-0200-161 
1573-0103-050 
1573-0103-050 
Not Used 

1572-0102-050 
1550-0105-025 
1550-0104-035 
1572-0471-050 
1572-0471-050 
1572-0102-050 
1550-0105-025 
1570-0430-050 
1570-0101-050 
1550-0104-035 
1550-0104-035 
1567-0100-050 
Not Used 

1512-0200-101 
1550-0104-035 
1550-0105-025 
1572-0102-050 
1570-0101-050 
1570-0101-050 
1500-0220-050 
1573-0103-050 
1500-0220-050 
1572-0102-050 
1567-0080-050 
1572-0102-050 
1566-0010-050 
1567-0100-050 
1573-0103-050 
1500-0220-050 
1573-0103-050 
1572-047 1-050 
1566-0159-050 


DESCRIPTION 


470pF Cer. YB 
10pF Cer. NPO 
10pF Cer. NPO 
7pF Cer. NPO 
1pF Cer. NPO 
10pF Cer. NPO 
10pF Cer. NPO 
12pF Cer. NPO 
./5pF Cer. SL 
.0O1uF Cer. YB 
8pF Cer. NPO 
470pF Cer. YB 


.O1uF Cer. 
10uF Elect. 16V 
.O1UF Cer, 
.O1uUF Cer, 


.0O1uF Cer. YB 
1uF Tant. 25V 
-1uF Tant. 35V 
470pF Cer. YB 
470pF Cer. YB 
.OO1uF Cer. YB 
1uF Tant, 25V 
43pF Cer. N750 
100pF Cer. N750 
.1uF Tant. 35V 
.luF Tant. 35V 
10pF Cer. NPO 


47uF Elect. 10V 
.1uF Tant. 35V 
1uF Tant. 25V 
.OO1uUF Cer. YB 
100pF Cer. N750 
100pF Cer. N750 
22pF Cer. NPO 
.O1UF Cer. 

22pF Cer. NPO 
.OO1uF Cer. YB 
8pF Cer. NPO 
.OO1UF Cer, YB 
IpP’SE 

10pF Cer. NPO 
.O1uF Cer, 

22pF Cer. NPO 
.O1UF Cer, 
470pF Cer. YB 
1.5pF Ger, SL 


1843-215B 


1843-216B 


C206 
C207 
C208 
C209 
C210 
C211 
C212 
C213 
C214 
C215 
C216 
C217 
C218 
C219-220 
C221 
C222 
C223 
C224 
C225 
C226 
C227 
C228 
C229 
C230 
C231 
C232 
C301-306 
C401-406 
C407 
C408 
C409-411 
C412 
C413 
C501 
C502 
C503 
C504 
C505 
C506 
C507 
C508 
C509 
C510 
C511 
C601 
C602 
C603-606 
C701 
C702 
C703 
C704 
C705 
C706 
C707 


CV 201-203 
CV301-306 
CV401-406 


1500-0220-050 
1567-0240-050 
1572-0102-050 
1567-0100-050 
1566-0759-050 
1572-0102-050 
1567-0150-050 
1567-0330-050 
1572-0471-050 
1573-0103-050 
1572-0471-050 
1512-0200-251 
1567-0080-050 
1567-0150-050 
1572-0471-050 
1512-0200-251 
1500-0220-050 
1567-0100-050 
1572-0471-050 
1512-0200-161 
1567-0600-050 
1500-0220-050 
1567-0390-050 
1572-047 1-050 
1567-0150-050 
1572-0471-050 
1570-0430-050 
1570-0430-050 
1567-0050-050 
1572-0471-050 
1570-0101-050 
1573-0103-050 
1567-0240-050 
1572-0471-050 
1572-0471-050 
1550-0105-025 
1572-0471-050 
1572-0471-050 
1573-0103-050 
1550-0225-016 
1572-0471-050 
1508-0223-509 
1550-0104-035 
1573-0103-050 
1572-0471-050 
1512-0200-101 
1572-0471-050 
1512-0200-161 
1572-0471-050 
1512-0200-101 
1572-0471-050 
1573-0103-050 
1550-0105-025 
1512-0200-102 


TRIMMER CAPACITORS 


1517-0200-050 
1517-0200-050 
1517-0200-050 


22pF Cer. NPO 
24pF Cer. NPO 
.0OO1uF Cer. YB 
10pF Cer. NPO 
.75pF Cer. SL 
.0OO1uF Cer. YB © 
15pF Cer. NPO 
33pF Cer. NPO 
470pF Cer. YB 
.O1UF Cer, 
470pF Cer. YB 
4.7uF Elect. 25V 
8pF Cer. NPO 
15pF Cer. NPO 
470pF Cer. YB 
4.7uF Elect. 25V 
22pF Cer. NPO 
10pF Cer. NPO 
470pF Cer. YB 
10uF Elect. 16V 
6O0pF SM 

22pF Cer. NPO 
39pF Cer. NPO 
470pF Cer. YB 
15pF Cer. NPO 
470pF Cer. YB 
43pF Cer. N750 
43pF Cer, N750 
SpF Cer. NPO 
470pF Cer. YB 
100pF Cer. N750 & 
.O1UF Cer. 

24pF Cer. NPO 
470pF Cer. YB 
470pF Cer. YB 
1uF Tant. 25V 
470pF Cer. YB 
470pF Cer. YB 
.O1uF Cer, 
2.2uF Tant. 16V 
470pF Cer. YB 
.0O22uF Mylar 
.1uF Tant. 35V 
.O1UF Cer. 
470pF Cer. YB 
47uF Elect. 10V 
470pF Cer. YB 
10uF Elect. 16V 
470pF Cer. YB 
47uF Elect. 10V 
470pF Cer. YB 
.O1uF Cer. 

1uF Tant. 25V 
100uF Elect. 10V 


20P Trimmer G 


20P Trimmer 
20P Trimmer 


D1-D5 
D201 
D202 
D401 
D601-602 
D603 
D604 


1C1 
10501 
10701 


L1-L4 
L7 
L8 
L10 
L201 
L202 
L203 
L204 
L205 
L206 
L207 
L208 
L209 
L210 
L211-212 
L213 
L214 
L215 
L401 
L501 
um 
T6 
T9 


Q1 

Q2 

Q3 

Q4 

Q5 
Q201-203 
Q204 
Q205 
0401-402 
Q501 
Q601 
Q602 
Q603 
Q701 
Q702 


DIODES 


4805-0200-001 
4805-0851-240 
4807-0200-060 
4809-0200-520 
4805-0200-305 
4810-0851-460 
4805-0200-001 


INTEGRATED CIRCUITS 


3130-0860-000 
3130-0860-020 
3130-0860-020 


COILS 


5601-0826-660 
1804-0200-700 
5601-0826-640 
5601-0826-570 
1804-0200-700 
1804-0200-202 
5601-0826-660 
5601-0826-660 
1804-0200-215 
1804-0200-215 
1801-0826-590 
1804-0200-208 


1804-0200-209 
1804-0200-215 


1801-0826-790 
1804-0200-213 
1804-0200-214 
1804-0200-215 
1804-0200-401 
1802-0151-030 
5601-0200-501 
560 1-0200-501 
5601-0200-901 


TRANSISTORS 


4801-0200-786 
4801-0200-192 
4801-0200-786 
4801-0200-724 
4801-0200-786 
4801-0200-786 
4801-0200-407 
4801-0200-081 
4801-0200-724 
4801-0200-603 
4801-0200-603 
4801-0200-115 
4801-0200-603 
4801-0200-115 
4801-0200-603 


1S2473 

M1301 

WO6A 

FC52M Varicap 
MZ305 
MV5075B LED 
1S2473 


MC3357 P 
LM386 N—1 
LM386 N—1 


113SN4530Y RF 
113SN3391Y RF 
113SN3392Y RF 
L2657 Quad. 
113SN3391Y RF 
07PO002L RF 
113SN4530Y RF 
113SN4530Y RF 
3.5T 3mm dia. 
3.5T 3mm dia. 
ZO 

1/8W 100Q 10T Peaking 
3.0T 

3.5T 3mm dia. 
4.5T L2679 

8T 2.3mm dia. 
100k 12T Peaking 
3.5T 3mm dia. 
TWH 

150MH 

5EOO1T IF 


5E001T IF 
113SN3395N RF 


2SC2786 
2SK192 

2SC2786 
25C2724 
2SC2786 
2SC2786 
2SC2407 
2SC2081 

2SC2724 
2SC2603 
2SC2603 
2SA1115 
2SC2603 
2SA1115 
2SC2603 


1843-217C 


1843-218A 


R1 

R2 

R3 

R4 
R5-6 
R7 

R8 

RQ 
R10 
R11 
R12 
R13 
R14 
R15 
R16-17 
R18 
R19 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R201 
R202 
R203 
R204 
R205 
R206 
R207 
R208 
R209 
R210 
R211-212 
R213 
R214 
R215 
R216 
R217 
R218 
R401 
R402-404 
R405 
R406-407 
R408 
R409 
R410 
R411 
R501-502 
R503 
R504-505 


R506 
R507 


R601 


RESISTORS 


(All resistors to be 1/8 Watt 10% carbon film unless otherwise specified) 


4704-0102-041 
4704-0472-041 
4704-0223-041 
4704-0471-041 
4704-0332-041 
4704-0222-041 
4704-0104-041 
4704-0561-041 
4704-0332-041 
4704-0472-041 
4704-0334-041 
4704-0222-041 
4704-0472-041 
4704-0333-041 
4704-0222-041 
4704-0473-041 
4704-0473-041 
4704-0101-041 
4704-0103-041 
4704-0562-041 
4704-0102-041 
4704-0101-041 
4704-0472-041 
4704-0333-041 
4704-0102-041 
4704-0101-041 
4704-0472-041 
4704-0223-041 
4704-0221-041 
4704-0220-041 
4704-0272-041 
4704-0223-041 
4704-0221-041 
4704-0101-041 
4704-0332-041 
4704-0223-041 
4704-0101-041 


4704-0821-041. 


4704-0100-041 
Not Used 


Not Used 


4704-0102-041 
4704-0103-041 
4704-0101-041 
4704-0103-041 
4704-0561-041 
4704-0472-041 
4704-0223-041 
4704-0561-041 
4704-0472-041 
4704-0104-041 
4704-0472-041 
4704-0102-041 
4704-0101-041 
4704-0221-041 


Messy fw ee 


1k 
4.7k 
22k 
47022 
3.3k 
2.2k 
100k 
56082 
3.3k 
4.7k 
330k 
2.2k 
4.7k 
33k 
2.2k 
47k 
47k 
10002 
10k 
5.6k 
1k 
10002 
4.7k 
33k 
1k 
10002 
4.7k 
22k 
2202 
2202 
2.7k 
22k 
22082 
10002 
3.3k 


peck 


10092 
82002 
1002 


Part of L208 


Part of L214 
1k 
10k 
10022 
10k 
560Q2 
4.7k 
22k 
56002 
4.7k 
100k 
4.7k 
1k 


10022 
22022 


R602 
R603-604 
R605 
R606 
RV1-2 
RV501 


$301 
$601 
$602 
S603 


TH401 


X1 
X301-306 
X401-406 


FL1-2 
FL3 
J201 
J701 
M501 
SP701 


J202 


4704-0519-041 
4704-0471-041 
4704-0102-041 
4704-0220-041 
4750-0200-020 
4751-0200-473 


SWITCHES 


5114-0200-301 


5116-0200-602 


THERMISTORS 


5300-0200-401 


CRYSTALS 


2327-0210-245 
Specified by user 
Specified by user 


MISCELLANEOUS 


2705-0852-107 
2700-0200-455 
2101-0200-201 
2101-0400-001 
1310-0200-501 

1301-0200-000 
1406-0200-000 
7011-1880-400 
1411-0200-020 
1411-0200-010 
2508-3810-200 
1400-0200-000 
5400-0200-000 
2513-0200-000 
2513-0200-001 

2513-0200-002 
2402-0200-000 
2402-0200-001 

2802-0375-200 
2501-0200-000 
2501-0200-001 

1601-0108-001 
2105-0846-600 


ae 5 = 


5.192 

47082 

1k 

2202 

Pot, 20k W/SW 
47k 


Rotary Switch JRE 2-6 
P/O RVO02 


Micro Switch (PTT) AH1112 
P/O RVOO1 


20022 


10.245MHz 
RX 
TX 


10M 15B 10.7MHz Xtal Filter 
LF-B15 455 KHz Cer. Filter 
Mini Phone Jack, MIC, PTT 
Ear Phone Jack , 3.9mm 
Microphone EM-76 

Speaker 

Speaker Cloth 

Top Plate Assembly 

Rear Case Assembly 

Front Case Assembly 

Shield Plate, RF 

Bracket, Rear Case 

Heat Sink 

Battery Spring Positive (C) 
Battery Spring Negative (B) 
Battery Spring Negative (A) 
Channel Selector Knob 
Vol/Sq Knob 

Rear Case Hold Down Screw 
PCB Round Spacer 

PCB Flat Spacer 


Foam Polyester 1/8” X 1” 
BNC Antenna Connector 


1843-219C 


1845-213 


CV406 


CV405 


X406 CH 6 TX 
X405 CH 5 TX 


CV404 
X404 CH 4 TX 
X403 CH 3 TX 


CV403 
X402 CH 2 TX 


CV402 


X401 CH 1 TX 


CvV401 


1C501 


CHANNEL SEL. 


SQUELCH VOLUME 


CV306 


X306 CH 6 RX 
CV305 
X305 CH 5 RX 


CV304 
X304 CH 4 RX 
CV303 


X303 CH 3 RX 
X302 CH 2 RX 
CV302 


X301 CH 1 RX 
CV301 
$602 (PTT) 


1¢701 


CRYSTAL CORRELATION 


1) Holder HC45/u 
2) Parallel resonance 
Ep EG =10./)979 Fo = Operating frequency 
ripe Fo /9 FR = Receiver fundamental frequency 
F+ = Transmit fundamental frequency 


3) Load capacitance: 32pF both receive and transmit 


4) Calibration tolerance: .001% 
5) Temperature tolerance: .001% RX, .0005% TX, —10°C to +60°C 


PARTS PLACEMENT 
AUDIO / CRYSTAL ASSEMBLY 


Boye 


L214 


L215 
L001 


L213 
L212 
L002 
L211 


L210 


L209 
L003 


L004 
TPOO1 
L208 


L207 
TOO9 
L206 


L203 
L204 


L205 


TP203 


PARTS PLACEMENT 
TRANSMIT / RECEIVE ASSEMBLY 


= Sey 


L010 


FLOO3 
LF-B15 


T006 
T00S 


FLOO1 


FLOO2 
L008 


L007 


L202 


TP202 


L201 


TP201 


1843-214 


1843-204 


PARTS OVERLAY - CRYSTAL BOARD 
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C¥ 203 
he 
C225 
he 


L215 
Oy L212 
s 
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PARTS OVERLAY - MAIN BOARD 


1843-205B 
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Figure 1. HX500S Controls and Connections, 
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Figure 2. HX500S Controls and Connections, 
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Figure 3. CNB4 Removal and Installation 
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Figure 4. HX500S Functional Block 
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HX500 Hazardous Environments Approvals 


The HX500 series handheld transceivers are specially designed for operation 
in certain volatile environments. The safety rating of transceiver 
operation in a particular environment depends on the battery pack used with 
the HX500. Factory mutual has approved the HX500_ series transceivers as 
follows. 

Using CNB4 and CNB5 Battery Packs 

Intrinsically safe for: 

e Class |, Divisions 1 & 2, Groups C & D 

e Class !I, Divisions 1 & 2, Groups E &G 

@ Class [/1, Divisions 1-& 2 


Nonincendive for: 


@ Class, |, Division 2, GroupsiA,{B, CC, & D 


Using CNB9 Battery Pack 

Intrinsically safe for: 

e Class |, Divisions 1 & 2, Groups C & D 
@ Classeils Divisions Wl) & 2, Group GC 

e Class III, Divsions 1 & 2 


Nonincendive for: 


e Class |, Division 2, Groups A,B, C, & D0 


These approvals are certain only if: 


@ the specified battery packs are used 
@ the MP650/A and the TN16 are the only accessories used 
e installed replacement parts are only those suggested by SCC 


The battery packs should always be recharged in a non-hazardous 
environment. 


Se a ee re 
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EXPLANATION OF APPROVALS 


As noted above, the HX500 is approved for two kinds’ of ratings: 
intrinsically safe and nonincendive. An intrinsicially safe rating 
indicates that the transceiver will not ignite its surroundings even during 
periods of malfunction. Intrinsically safe ratings are awarded for Division 
1 environments. Nonincendive means that the normal operation of the 
transceiver will not cause ignition of the surrounding atmosphere. 
Nonincendive ratings are awarded only for Division 2 environments. 


Classes |, I1, and II! refer to hazardous atmosphere types present in an 
environment. These classes are broken. into two divisions. Division 1 
includes all environments in which the specified hazardous conditions are 
frequently and regularly present. Division 2 are those environments where 
hazardous conditions occur through accident or abnormal circumstances. 
Groups A thru G define the various air mixtures present within a particular 
class of atmosphere. 


The tables that follow detail the classification of environments and air 
mixture groupings. For a more complete description of the use of electrical 
instruments within hazardous environments, refer to Section 500 of the 
National Electrical Code (NEC). 


CLASSIFICATION ATMOSPHERE CONTAINS 


| 


Class | flammable gases in quantities 
sufficient to produce ignitible mixtures; 


divided into Groups A,B,C,and D 


ce ee 


Class || combustible dust; divided into Groups E and G 
Classe l 11 easily ignitible fibers or flyings 
GROUP ATMOSPHERE CONTAINS MIXTURES OF: 


a a 


A acetylene 


ces nnt ng a meen ess te a ot en ci sg EP a EET CATT AOSTA TOT, 


B acrolein (inhibited) » 
bu tad iene 
ethylene oxide 
hydrogen 
manufactured gases containing more than 
30% hydrogen by volume 
propylene oxide Page 2 of 4 


GROUP ATMOSPHERE CONTAINS MIXTURES OF: 


C acetaldehyde 
allyl alcohol 
n-butyral dehyde 
carbon monoxide 
crotonal dehyde 
cyc lopropane 
diethy! ether 
diethylamine 
epichlorohydrin 
ethylene 
ethylenimine 
hydrogen sulfide 
morpholine 
2-nitropropane 
tetrahydrofuran 
unsymmetrical dimethyl! hydrazine 
(UDMH 1,1-dimethy! hydrazine) 


ete a i ae ea eee eee eee ee eee ee an ea 


D | acetic acid (glacial) 
acetone 
acrylonitrile 
ammonia 
benzene 
butane 
1-butanol (butyl! alcohol) 
2=butanol (secondary butyl alcohol) 
n-buty! acetate 
isobutyl acetate 
sec-buty! alcohol 
di- isobutylene 
ethane 
ethanol (ethyl alcohol) 
ethyl acetate 
ethy! acrylate (inhibited) 
ethylene diamine (anhydrous) 
ethylene dichloride 
gasoline 
heptanes 
hexanes 
isoprene 
isopropyl ether 
mesityl oxide 
methane (natural gas) 
methanol (methyl! alcohol) 
3-methyl-1-butanol (isoamy! alcohol) 
methy! ethyl ketone 
methy! isobutyl! ketone 
2-methy|-1-propanol 

(isobutyl alcohol) 
2-methane-2-propano| 
(tertiary butyl alcohol) Page 3 of 4 


GROUP 


DVCCon kt.) 


ATMOSPHERE CONTAINS MIXTURES OF: 


petroleum naphtha 

pyridine 

octanes 

pentanes 

1-pentanol (amy! alcohol) 
propane 

{-propanol (propyl alcohol) 
2-propanol (isopropyl alcohol) 
propylene 

styrene 

toluene 

vinyl acetate 

vinyl! chloride 

xylenes 


combustible metal dusts regardless of 


resistivity 


other similarly hazardous combustible dusts 
having resistivities less than 10 5Q-cm 


combustible metal dusts having resistivities 


greater than 10 582-cm 
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SPECIFICATIONS 


specifications are nominal, unless TRANSMITTER 


and are subject to change 


Per formance 
otherwise indicated, 


(Measurements made in accordance 
with EIA Standard RS-316-B. ) 


without notice. 


RF Power Output ....... 5.0 W (High) 
1.0 W (Low) 
GENERAL Spurlous and 
Harmonic Emissions .... 70 dB 
Frequency Range ...---. TX 156.025 - 157.425 MHz FM Hum and Noise ...--- DO dB min. 
RX 156.050 - 157.425 MHz Modul ation Stew 4:2 ..uel BFS 
Number of Channels .... 6 Audio Distortion ...... 3% 
Input Voltage sss. ..... 755 VDC, (215%) Frequency Stability 
Current Drain (-30° to +60° C) ... +0.001% max. 
Standby .....sseeee- 18 mA max. Channel Spread .......- 2 MHz max. 
Recs We mesic cists caisete (0. 2ZO7A 
Tiransm tates wenasiaicielc we nr2-D0A CHigh) RECEIVER (Measurements made in accordance 
1.2 A (Low) with EIA Standard RS-316-8. ) 
Channel Spacing ...-... 25 kHz 
Battery Life Sensitivity 
CNB4 (5% TX, 5% RX, P28dBxS INADAviss oxo, O52 UV 
90% Standby) .... 3 hr. 5 min. (High) 20 dB Quieting ..... 0.4 uV 


4 hr. 40 min. (Low) Squelch Sensitivity 
(10% TX, 10% RX, (Threshold) ....-++. 0.25 uV max. 
80% Standby) .... 1 hr. 38 min. (High) Modulation Acceptance 
2 hr. 33 min. (Low) Bandwidth ......ee.+- 7-0 kHz min. 
CNB5 (5% TX, 5% RX, Safectivityces-ces.-sse0/0) dB min. 
90% Standby) .... 5 hr. 33 min. (High) Spurious and Image 
8 hr. 24 min. (Low) Rejection ....ssee.. 70 dB min. 
(10% TX, 10% RX, intermodulation 
80% Standby) .... 2 hr. 56 min. (High) Rejection .ccsssesss 70 dB 
4 hr. 35 min. (Low) Audio Power Output at 
Dimensions)... taesesa. 6 3/4-H=by-201/2-"- 10% Distortion ..... 0.6 W 
by-1/2-D In. Frequency Stability 
171-H-by-65-W-by- (-30° to +60° C) ... +0.001% max. 
34-D mm Channel Spread ....--.. 2 MHZ max. 
Wolchtocccssmececccesc. 1 1/4 1b 


Compliance ... 


fie eerccarart 05; D0C,,182 


FCC Type Acceptance ... APV9T20482 


GENERAL INFORMATION 


DESCRIPTION 


The Standard Communications Corp. (SCC) model 
HX500S is an all solid=state, VHF/FM handheld 
transceiver designed for use in the frequency 
range of 156.025 to 157.425 MHz. It requires 
7.5 VDC input power for operation, supplied 
internally by a battery pack. It develops a 
switchable RF power output of 5 watts or 1 watt. 
Designed for up to six channel operation (crys- 
tal controlled), the HX500S is brown, measures 6 
3/4-high-by-2 1/2 wide-by-1 1/2-deep inches and 
weighs 1 1/4 pounds. 


The HX500S_ features include an on-off/volume 
control, squelch control, channel selector, 
high-low power switch, push-to-talk switch, and 
a transmit indicator lamp which illuminates when 
the battery is low. It comes already programmed 
for channels 6 (intership Safety) and 16 (Dis- 
tress, Safety, and Calling), and offers four 
more channels which may be added to any 
frequency of the user’s choice within the gener- 
al frequency range of the transceiver. 


Other features include an antenna receptacle and 
an external speaker-microphone. Battery-charge 
contacts are located at the bottom of the unit 
to allow for recharging of the battery whether 
it is attached to or separate from the unit. A 
battery-lock button provides for easy removal of 
the battery pack. 


FCC INFORMATION | 


The HX500S has been designed to comply with the 
Federal Communications Commission (FCC) require- 
ments necessary for operation in the Maritime 
Radio Service. The user must be cognizant of 
and comply with all parts of the FCC rules and 
regulations which apply to the service used. The 
user Is also required to have a copy of Part 83 
on board the ship at all times. 


This may be obtained by writing to: 


Superintendent of Documents 
Government Printing Office 
Washington, D.C. 20402 


A valid station license and acall sign are 
required before operation of the transceiver is 
permissible. Obtain them by submitting a prop- 
erly completed application to the FCC. lameis 
the user’s responsibility to apply for and ob- 
tain a radio license from the FCC. 


NOTE: A form for ordering a copy of 
Part 83 ts attached to _ the 
Applicatton for Shtp Radiote- 
lephone License (FCC Form 506). 


The SCC Dealer from whom the transceiver was 
purchased will assist in all licensing proce- 
dures. In addition, the following information 
for the HX500S will be helpful in filling out 
the application. 


Type Accepted - Yes (FCC Part 83, 


plus DOC 182) 
Output Power - 5 or 1 watts 
Emission Designator - 16F3 


Frequency Range - 156.025 to 157.425 MHz 
FCC Type Number - APV9T20482 
DOC Approval Number - 363821308V 


SCOPE OF MANUAL 


This manual is 
technicians. 


intended for use by licensed 
It contains all pertinent service 
information that is current as of the printing 
date. Changes which occur after the printing 
date will be explained in Service Information 
Inserts. The specific unabridged SCC model 
number covered by this manual is: 


HX500SAA1S1 


OPERATION 


Se EE 


ue 


_ Before transmitting, 


Turn the on-off/volume control clockwise 
until the desired volume is attained. 


Set the channel selector to the desired 
position. 


Adjust the squelch control to its position 
of highest sensitivity. To achieve this, 
turn the squelch control clockwise, just 
until the background noise disappears. 
This is the proper squelch setting and the 
contro! should not be rotated beyond this 
point, or recelver sensitivity will be 
degraded. 


When a message Is received, adjust the 
volume to the desired listening level. 


monitor the channel 
that you intend to use to ensure that it is 
not busy, In accor dance with FCC 
regulations. 


Set the high-low power switch to the 
desired setting. 


To transmit, depress the push-to-talk 


Hi-Low 
Power Switch 


switch located on one side of the trans- 
celver and hold it in while you give your 
message. Speak slowly and distinctly Into 
Antenna Receptacle 
Or-off 4 
Volume ———» 
Control 


Transmit Indicator Light 
FIGURE 1. HX500S CONTROLS AND CONNECTIONS 
(TOP VIEW) 


the speaker grill. (The actual microphone 
is located in the lower-left corner of the 
speaker grill. Speak into this portion of 
the grill for best results.) 


NOTE: iis you use an external 
speaker-microphone, tts push- 
to-talk switch will activate 
the transmitter. 


The transmit indicator lamp will Illuminate 
when the push-to-talk switch is depressed, 
to show that the radio Is in the transmit 
mode. 


When you have finished transmitting your 
message, release the push-to-talk switch so 
that incoming messages can be received. 
(Your transcelver can not receive a call 
while you are transmitting. Therefore, you 
should walt until an incoming message is 
completed before transmitting a call.) 


POWER SOURCE 


The HX500S is equipped with a CNB4 battery pack, 
which is the recommended power source for the 
handheld transceiver. The CNB4 consists of nine 


individual nickel-cadmium batteries, 
the lower case of the transceiver. 


encased in 
It supplies 


External Speaker- 
Microphone Receptacle 


Channel 
Selector 


Squelch Control 


§ STANDARD HX500Series 


Push-to-talk 


Switch ————> 


Microphone 


= . Battery—lock 
Button 


corte oS LA 
Contacts 


FIGURE 2. HX500S CONTROLS AND CONNECTIONS 
(FRONT VIEW) 
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the 7.5 volts direct current required for proper 
operation. To remove the CNB4 from the hand- 
held, push the battery lock button while turning 
the bottom portion of the transceiver 
counterclockwise. To replace it, simply attach 
the lower portion and turn It until »it . locks 
into place. (See Figure 3.) 


FIGURE 3. CNB4 REMOVAL 
AND INSTALLATION AID 


BATTERY CHARGING 


The operational characteristics of the nickel- 
cadmium (ni-cad) batteries under load = are 
different than those of conventional alkaline or 
lead-acid batteries. A ni-cad battery will 
maintain its operational voltage output level 
until it is near complete discharge, when the 
voltage level will drop abruptly. For this 
reason, It Is difficult to determine its state 
of charge. 


The CNB4 battery pack Incorporates charging 
contacts at the bottom. Designed for use with 
the CSA50 desk-top charger, the battery pack may 
be charged when it is connected to or separated 
from the transceiver. 


The CSA50 will charge the CNB4 in approximately 
six (6) hours. To operate the charger, plug it 
into the specified power source, then Insert the 
battery pack Into the charger. The contacts of 
the charger must connect to those of the battery 
pack, so be sure to insert the battery pack 
correctly. A red lamp on the charger wil! illu- 
minate to Indicate that the contacts are connec- 
ting and the battery pack Is being charged. 


NOTE: The CSA50 desk-top charger 
features a switch at the back 
for selecting the destred 
charging voltage of 120, 220, 
or 240 VAC. 


THEORY OF OPERATION 


The following theory of operation is intended to 
be used in conjunction with the functional block 


diagram (Figure 4) and the schematic diagram 
(Figure 13). 

TRANSMITTER 

The transmitter is capable of 5 watts power 


output in the frequency range of 156 to 157 MHz. 


Microphone Amplifier 


IC Q216 functions as: an 
instantaneous deviation and 
filter, and integrator. 


audio amplifier, 
limiter, low-pass 


Audio signal from the electrostatic microphone 
element, NOO1, is coupled to pin one of Q212. 
The first stage of Q212 will preemphasize the 
audio levels between 300 to 3000 Hz at 6 dB per 
octave, as well as amplify the audio level. 


The amplified audio signal is then fed to an 
instantaneous deviation and limiter circuit 
where the audio is maintained at levels’ that 
will not exceed+5 kHz frequency deviation. 
After limiting, the audio signal Is applied to 
a low-pass filter where audio frequencies above 
3000 Hz and below 300 Hz are deemphasized at 18 
dB per octave. 


From the filter network, the microphone audio 
signal is applied to the fourth stage of Q212, 
which is the integrator. The integrator dampens 
the frequency response and provides 6 dB per 
octave preemphasis to the modulator circuit. 


Oscillator 


The oscillator is configured In a _ modified 
Colpitts-type circuit that consists of the 
following components: bipolar semiconductor 
Q201, Inductor L201, capacitors C201, C202, 


C203, C204, C205, C206, and C207, and the proper 
transmit crystal. Q201 is supplied with a 5 VDC 


source voltage which will prevent frequency 
fluctuation with varying power supply voltage 
levels. 
Buf fer 


Bipolar semiconductor Q202 minimizes the effect 
of the oscillator circuitry on the modulator. 
Q202 will also amplify the transmit oscillator 
signal level. 


Modulator 


The modulator circuit is comprised of inductors 


EZ05,) 9204 3 205,5 and = varactor diodes 0205, 
Q204, and Q205. The modulator is a_ variable 
reactance-type modulator which varies the fre- 
quency of the output of the preceding buffer 
stage in direct proportion to the audio levels 
received from the microphone amplifier circuit. 


Multiplier 


The multiplier stage consists of three 
transistors and associated circuitry. 


bipolar 


The transmit signal is first applied to Q206, 
where inductors L206 and L207 are tuned to the 
third harmonic output of Q206. The tripled 
transmit frequency Is then fed to Q207 where 
inductors L208 and L209 are tuned to the second 
harmonic output of Q207. The final multiplica- 
tion takes place at Q208 and inductors L210, 
L212, and L213, which are again tuned to the 
second harmonic output of Q208. 


The total multiplication of the fundamental 
transmit crystal frequency is twelve. The 
formula for finding the fundamental transmit 
crystal frequency is as follows: 


F 
Fo = cree MHz 
12 
Where Fo = fundamental transmit crystal 
frequency. 
Where Fo = frequency desired. 


Power Amplifier 


The transmit signal received from the multiplier 
section is applied to a two-stage power ampli- 
filer consisting of the predriver transistor Q209 
and the power amplifier module Q210, and then to 
final transistor QBO1. 

The exciter signal supplied to the driver is 
approximately 30 mW. The typical gain of Q209 
is 3.68 dB. The amplified signal is then 
impedance-matched to 50 ohms before Input into 
the final RF power module, Q210. Q210 has a 
maximum gain of 11.5 dB and will typically 
produce 1.0 watt when In the high power mode and 
250 mW in the low power mode. The output signal 
from the driver is then amplified to a 5-watt 
level by QBO1 and its associated circuitry. 


The output of Q210 Is matched to a 50-ohm 
dance by Inductors L223 and capacitors 
C279, C280, C281, C282, and C283. 


impe- 
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Power output of the power amplifier section is 
varied by R228, an adjustable potentiometer 
which varies the VCC supply to driver transistor 
Q209. 


Antenna Switching and the Low-pass Filter 


During the transmit mode, a transmit voltage is 
applied to resistor R241, inductors LBO5, LB06, 
and pin-switching diodes QBO2 and QB03. When 
forward-biased, QBO2 allows both direct current 
and RF current to be passed to LB06, the current 
will forward-bias QB03 and, in effect, ground 


the anode end of LBO6. 


LBO6 represents a 1/4 wavelength impedance, and 
with one end of the inductor grounded, the oppo- 
site end of the inductor develops a very high 
impedance. This prevents the transmit signal 
from being fed to the receiver section. 


The transmit signal is then applied to a_ low- 
pass filter network consisting of inductors 
LBO7, and capacitors C811, C812, and C816. The 
low-pass filter attenuates the second and third 
harmonic of the transmit signal by a minimum of 
60 dB. 


Power Supply 


The transmitter and the receiver supply voltages 
originate at IC Q216, semiconductor Q215, and 
the associated circuitry. When the push-to-talk 
switch is depressed, Pintesix. Of4sVZlon 4s 
activated, which in turn causes Q215 to conduct. 
This then becomes a transmit voltage to the 
fransmitter cincuit.« 7 : 


When the push-to-talk switch is released, pin 
six of Q216 is unbiased and pin three of Q216 is 
activated to supply the receiver circuit with a 
supply voltage. 


RECEIVER 


The recelver Is a double-conversion superhetero- 
dyne, designed to operate in the VHF/FM_ fre- 
quency range of 156 to 162 MHz. Ata CRY Sidi — 
controlled first local oscillator provides for 
selection of up to six operating frequencies. 


RF Stage 
The receive signal is picked up by the antenna 


and is applied to a dual gate MOSFET, Q103, 
via the antenna-switching diodes. This provides 
a voltage gain of approximately 10 dB. 


Q103 is protected from excessive Input levels by 
diodes Q101 and Q102 which are configured in a 
clamp circuitry. 


The receiver’s 2 MHz bandwidth Is produced by 
the following bandpass filters: ELOI (E025 
EOS i hO4 smandirls lO, which are on the input 


and output terminals of the MOSFET RF amplifier, 
Q103. 


=H Os 


First Local Oscillator 


The first local oscillator is crystal controlled 
and originates at the channel selector switch, 
S301, which can select one of six desired chan- 
nel positions. Upon selection of a _ proper 
receiver crystal, Q111, a bipolar semiconductor, 
will oscillate. Inductor L122 is tuned to the 
third harmonic of the fundamental crystal fre- 
quency. 


The first local oscillator is then amplified and 
buffered by semiconductor Q112 before amplifica- 
tion to the first mixer. 

The formula for determining the first local 
oscillator is as follows: 


RX Fy - 21.4 MHz 


LO 
Where RX = receiver first local 
LO 
oscillator signal. 
Where Fo = frequency desired. 


First Mixer and First IF 


The receive signal filtered from Q103 is applied 


to gate one of MOSFET Q104, the first mixer, 
while the receiver’s first local oscillator 
signal is simultaneously injected on gate 2 of 
Q104. The two signals are heterodyned against 


each other, producing a first IF frequency of 
21.4 MHz on the drain of Q104. 


The first IF signal is applied to a matched pair 
of double-pole crystal filters, F101 and F102. 
After filtering, the first IF signal is 
amplified by the hybrid module, Q105. 


Second Mixer and Second Local Oscillator 
Q105 is a multifunction 
sisting of the following circuits: 
amplifier, second local oscillator, 
mixer. 


hybrid module, con- 
firstoelh 
and second 


The amplified, 21.4 MHz, first IF frequency is 
applied to the second mixer section of Q105, 
which in. turn will heterodyne against the 
second local oscillator signal. 


A 455 kHz second local oscillator signal origi- 
nates at crystal X101, using low side-injection. 


Second IF and Discriminator 


The second IF signal is then applied to a pair 
of four-pole ceramic filters, F103 and F104, 
with bandwidth characteristics of 15 kHz. After 
filtering, the second IF signal Is fed to 
another hybrid module, Q106. 

Q106 Is a second IF amplifier, providing 


approximately 110 dB gain, anda limiter. 


The amplified and IImited 455 kHz signal Is 
applied to a discriminator network which con- 
sists of diodes Q108 and Q109, crystal detector 
F105, and associated components. The frequency 
modulated, second IF signal is demodulated into 
an audio signal In the discriminator circuit. 


Audio Circuit 


Audio signals from the discriminator clrcult are 
applied to the AF preamplifier Q116, pin one. 
Capacitor C162 and resistor R132 are configured 
in a low-pass filter circuit which limits audio 
frequency response to below 3 kHz. After fil- 
tering, the audio is amplified and outputted on 
pin six of Q116 to the volume control. 


The volume control determines the amount of 
audio level applied to the audio amplifter cir- 
cult, Q117. Audio input Is on pin five of Q117 
and develops the required level of audio drive 
to the speaker. 


Since Q117 is configured in Fa] balanced 
transformer less-output, capacitorless configura- 


-j1- 


tion (BTL-OCL), there is a direct current level 
present on the speaker terminals. 


Squelch operation occurs on pin five or a sete 
both nolse and private channel squelch 
functions. Idle current for the audio amplifier 
is approximately 2 mA. 


Squelch Ciireuint 


The noise squelch circuit is completely self- 
contained in Q113. Inductors L125 and L126 are 
part of the high-pass filter network, which 


allows audio above 3 kHz to pass. 


Amplified discriminator audio is applied to pin 


one of Q113 from the AF preamplifier. It then 
is amplified and detected at Q113. Pin seven of 
Q113. is the squelch control line which is 
adjusted by the squelch control resistor, R502. 
Squelch switching occurs on pin IQ Ci OUVS: 
which will unbias the audio amplifier during 


intervals between received messages. 


MAINTENANCE 


ltl ahd tN A ST EATSm SS 


GENERAL 


With normal use, the inherent quality of the 
solid-state components used in the transceiver 
will provide many years of continuous use with- 
out failure. 


Precautions - To prevent damage to the radio 
when performing malntenance procedures or during 
normal operation, always observe the following 
precautions. 


lige Never key the transmitter without an anten- 
na or sultable dummy load connected to the 
antenna receptacle of the radio. 


2 Avold too wide a variance from the speci- 
fied input voltage. It should not exceed 
16 VDC nor fall below 11 VDC. 


Maintenance Sequence - Maintenance of the trans- 
celver should be performed in the following 
sequence. 


1. Conduct the performance test to check the 


overal | performance of the transceiver 
before the transceiver is. sold or in- 
stalled. 

2. Conduct the alignment procedure if the 


transceiver fails the performance test or 
whenever a critical electrical component is 
replaced. The alignment procedure should 
be repeated whenever maintenance is per- 
formed on the transceiver. 


De Follow the troubleshooting charts and meas- 
urements to isolate a faulty component 
whenever the transceiver fails. 


TEST EQUIPMENT 
To perform the alignment and test procedures In 
this section, a technician will require the 


following, or equivalent, test equipment: 


Cushman CE-6A e@ooeeeee 
Bird 6154 eeeecoceeesene 


FM Communications Monitor 
RF Wattmeter with 50 Ohm 
Load 


Cushman CE-I1 ....+++. lone Generator 
Hewlett Packard 

AQT Aire iicisisihe deics cle O LAMOneG 
Hewlett Packard 

T:1096B" ose aice cake Etooe 


Hewlett Packard 


ERVIN 65 c Frequency Counter 


Et Ban 


Hewlett Packard 

TZ220Aw cccietels Caister theta 
Simpson 374 .ecoseeces 
Adjustable power 

supply; 6.4 to 

8.6 VDC at 2A ..... Power Supply 
Helper Instruments ... Sinadder 


Oscilloscope 
DC Microammeter 


The also be 


used: 


following optional equipment may 


Hewlett Packard 

8558B with 

display . ......... RF Spectrum Analyzer 
Danameter 2000 ....... Digital Voltmeter 
Wavetech 3000 .......- Signal Generator 


PERFORMANCE TEST 


Remove the covers from the radio In order to 


obtain access to the test and adjustment 
points. (See Figure 5.) Connect the radio to 
the specified 7.5 DC source. Do not connect 


test equipment to the "charge" receptacle. 
Transmitter 


iis Connect a wattmeter with a 50 ohm load to 
the antenna receptacle (J003). 


as Key the transmitter by depressing the mi- 
crophone push-to-talk switch (S001). 


3. Verify that the power output is 5.0 watts 
in the high power mode, and 0.7 watts in 
the low power mode. 


4, Set an FM communications monitor to measure 
the exact transmitter frequency of the 
transceiver. 


De Key the transmitter and verify that the FM 
communications monitor Indicates the exact 
transmitter frequency, +500 Hz. 


Ge Set the FM communications monitor to meas- 
ure the transmitter deviation. 

Le Key the transmitter and speak into the 
microphone. Deviation must not exceed 


te OuKHZ:6 


8. Repeat steps 4 through 7 for each channel. 


HX500S MO484970IA 2-15-83 


FIGURE 5. HX500S ALIGNMENT REFERENCE POINTS 
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CAUTION: The audto output stage ts of 
a BTL-OCL etreutt configura- 
tton. There ts a dtrect- 
current voltage present at 
the speaker output terminals. 
The audto load should not be 


grounded, netther should the 
speaker terminals be con- 
nected to the test equtp- 


ment's chassts ground. 


Receiver 


1. 


Connect an FM signal generator to the 
tenna receptacle. 


an- 


an AC voltmeter to the 
microphone jack. The following sketch 
illustrates the pin details of the jack. 
Again, the audic.output stage is of a BIL- 
OCL circuit configuration. The audio load 
should not be grounded or it may result in 
damage to the circuit. 


Connect speaker- 


Radio Side 


1. Microphone Ground, Push- 
to-talk Ground 


2. Push-to-talk Switch 
3. No Connection 

4. Speaker 

5. Speaker 

6. 


Microphone 


Turn the squelch control counterclockwise 


for maximum noise. 


Adjust the volume control for a_ voltmeter 
reading of 0.8 VAC. 

With the signal generator set at _ the 
recelve frequency (no modulation), slowly 


increase the signal level until the volt- 
meter reading is reduced to 0.08 VAC (20 dB 
decrease). Verify that the signal genera- 
tor output does not exceed 0.5 uV. 


Reduce the signal generator output to 
zero. 

Adjust the squelch control just to the 
point that the speaker noise cuts out 


(threshold). 


Set the signal generator deviation to +3 
kHz with a 1 kHz tone. 


Increase the signal generator output until 
speaker nolse returns. Verify that the 
output does not exceed 0.25 uV. 


Turn the squelch control fully clockwise 
(maximum quieting). 


Increase the signal generator output until 
the audio is recovered at the speaker 
again. The signal level of the signal 
generator should be between 0.5 and 5.0 uV. 


Ba\is 


ALIGNMENT 


Transmitter 


Prior to alignment of the transmitter, 
test equipment as shown 


FM 


COMMUNICATIONS 
MONITOR 


COCO 
S0000800 
enhe O 


connect 
in Figure 6. 


AC/DC 


VOLTMETER RF WATTMETER 


50 OHM DUMMY LOAD 


TO ANTENNA RECEPTACLE 


TONE GENERATOR 


TO_ VARIOUS 
TEST POINTS 


POWER SUPPLY 


TO MICROPHONE RECEPTACLE 


CONNECT 7,5 vOC TO | 


BATTERY TERMINALS INSIDE HANDHELD 


FIGURE 6. HX500S TRANSMIT TEST SET-UP 


Connect the voltmeter, set for DC volts, to 
Tip Sie 


Key the transmitter and adjust L203, L204, 
and L205 for a maximum voltmeter reading of 
approximately 0.15 VDC. 


Connect the voltmeter, set for DC volts, to 
Wer 


Key the transmitter and-adjust L206 and 
L207 for a maximum voltmeter reading of 
approximately 0.6 VDC. 


Connect the voltmeter, set for DC volts, to 
iipor 


Key the transmitter and adjust L208 and 
L209 for a maximum meter reading of 
approximately 0.8 VDC. 


Connect the voltmeter, set for DC volts, to 
TR6e" 


Key the transmitter and adjust L210, L212, 
and L213 for a maximum voltmeter reading 
(approximately 0.17 VDC). These coils have 
a very broad tuning range. Caution showld 


be taken to ensure that the inductors are 
aligned for a peak reading. 

Repeat steps 1 through 7 several times for 
a maximum meter reading. 
Adjust R228 for a 5 watt reading on the 


wattmeter. 


Prior to alignment of the receiver, 


For each channel, 
crystal trimming capacitors 
C255.) #0254, C25), mGzeO) 
transmit frequency. 


adjust the corresponding 
(CZ); meCZD Zz, 
for the desired 


12. Inject a sIne-wave signal of 750 mV at 1 
kHz to the external microphone receptacle, 
J501 pins 1 and 6. Short pins 1 and 2 
together through a switch to activate the 
transmitter. 

13. Adjust R231 for a maximum deviation of + 4.5 
kHz. 

14. Adjust the input signal to 75 mV, and 
adjust R231 for a maximum deviation of +3 
kHz. 

15. Adjust the input signal to 750 mV_ once 
more. 

16. Repeat steps 11 through 13 several times. 

17. Remove the test plug from the microphone 
receptacle, J501. 

18. Depress the push-to-talk switch, SOO moO 
verify that the internal microphone is 
operational. 

Receiver 


connect the 


test equipment as shown in Figure 7. 


FM 
COMMUNICATIONS 
MONITOR 


30 OHM ATTENUATOR 
(NOT APPLICABLE ON SOME 
COMMUNICATIONS MONITORS) 


TONE GENERATOR 


SIGNAL 
GENERATOR 
FUNCTION 


—a— TO MODULATION INPUT 


OUI) 
e0eceeee 


@%) 


ANT 
RECEPTACLE 


bs CONNECT 7,5 VOC TO 
BATTERY TERMINALS INSIDE 
HANDHELD 


FIGURE 7. HX500S RECEIVE TEST SET-UP 


Set the signal generator function of the 
communications monitor to the receive 
frequency of the transceiver, with a 


non-modulated carrier of approximately -20 
dBm. 


Adjust the on-off/volume control of the 
transceiver to mid-position so that the 
background noise is heard through the 
speaker. Adjust the squelch control fully 
counterclockwise with the tone switch in 
the unmute position. 


For each receive channel, adjust the 
corresponding crystal trimming capacitor 
(C137om CI38;, C1395. C140 (NCA ter C42) for a 
minimum noise level. 


Modulate the RF signal generator output by 
3 kHz with a1 kHz tone. 
set to DC volts, to 


Connect a voltmeter, 


We 


Adjust L101, L102, L103, L104, L105, L106, 
E225 11,25), and) 1245 fom. sa maximum 
voltmeter reading. 


Repeat this step several times until the 
receiver sensitivity meets the 12 dB SINAD 
reading with a maximum signal generator 
output of 0.5 uV. 

Set the signal generator output level to 
approximately -105 dBm. 


Connect a zero-center meter to TPZ. 


Adjust C137, C138, C139, 
C142 for each corresponding receiver 
channel so that the center meter will read 
the same level with and without the signal 
generator output connected to the antenna 
receptacle. 


C140, C141, and 


Disconnect the center meter from TPZ. 


Repeat step 6 several times for the other 
channels, as required. 


TROUBLESHOOTING 


Only 


after the transcelver has been aligned to 


the desired frequency should the troubleshooting 


charts 


on pages 16 and 17 be used (in conjunc 


tion with the troubleshooting measurement charts 


on 


18) to isolate a defective stage or 


page 


component. 


CONNECT 50 OHM LOAD AND WATT METER 


TO ANTENNA RECEPTACLE JO03. 


TURN 


ON/OFF CONTROL TO THE "ON" POSI- 


LOW OR NO TION. 
POWER OUTPUT 
r SUPPLY VOLTAGE. 
MEASURE DC VOLTAGE ON LOW 


y Y 


CORRECT CHECK Q201-0206, 0215, 
VOLTAGE Q216 AND ASSOCIATED 
r CIRCUITRY. 


MEASURE DC VOLTAGE ON 
TP4. 


LOW 
VOLTAGE 


Y Y 


— 


CORRECT CHECK Q207 AND ASSO- 
VOLTAGE CIATED CIRCUITRY. 


MEASURE DC VOLTAGE ON 
Eve 


LOW 
> VOLTAGE 
CORRECT CHECK Q208 AND ASSO- 
VOLTAGE CIATED CIRCUITRY. 
MEASURE RF VOLTAGE ON LOW 
Q209. VOLTAGE 


Y Y 


CORRECT CHECK Q209 AND ASSO- 
VOLTAGE CIATED CIRCUITRY. 


Y 


MEASURE RF VOLTAGE ON LOW 
Q210. VOLTAGE 


CORRECT CHECK Q210 AND ASSO- 
CIATED CIRCUITRY. 


VOLTAGE 


/ 


CHECK Q222, Q223, AN- 
TENNA COAX, LOW-PASS 
FILTER AND ASSOCIATED 


DEPRESS THE PUSH-TO-TALK — LOW OR NO 
SWITCH AND CHECK THE 7.5 VDC 


DEVIATION 


GOOD CHECK DEVIATION WITH 
DEVIATION < EXTERNAL MICROPHONE. 


CHECK INTERNAL MICRO- LOW OR NO 
PHONE NOO1 AND ASSO- DEVIATION 
CIATED CIRCUITRY. Y 


INJECT A 150 MVAC PEAK 
TO PEAK SIGNAL ON PINS 


LOW 1 AND 6 OF J501, SHORT 
VOLTAGE | PINS 1 AND 2 TOGETHER; 
MEASURE AUDIO ON Q212 
ON A NON-TRANSMITTING 
CHANNEL. 
CHECK Q212 AND ASSO- Y 
CIATED CIRCUITRY. 
CORRECT 
VOLTAGE 


y 


CHECK R231, C258, Q203- 


Q205 AND ASSOCIATED 
CIRCUITRY 


FIGURE 8. HX500S TX TROUBLESHOOTING CHART 
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[CONNECT TRANSCEIVER TO 
A 7.5 VDC POWER SUPPLY. 
NO AUDIO OUTPUT gee ROTATE VOLUME CONTROL 
CLOCKWISE TO ITS MID- 
{ POSITION, ROTATE SQUELCH 
CONTROL FULLY COUNTER- 
CHECK ON-OFF VOLUME CLOCKWISE, SET THE TONE 
CONTROL AND F701. SWITCH TO THE MONITOR 
POSITION. CONNECT AN 


} AC VOLTMETER, SINADDER, 


AUDIO OUTPUT 


Y 


MEASURE AUDIO OUTPUT 
ACROSS THE SPEAKER. 


y 


GREATER THAN 1 VAC RMS 


AUDIO OUTPUT SQUELCH === | ROTATE SQUELCH CONTROL 
MEASURE DC VOLTAGE ON =< APPROX. 4.2 VDC NON-FUNCTIONAL FULLY CLOCKWISE. 
PIN 6 OF Q117. 
MEASURE AUDIO ON PIN 6 Y 
LOW VOLTAGE ~@———= [OF Q106. 


—S LOW VOLTAGE ~= | MEASURE AC VOLTAGE ON NO AUDIO SQUELCH FUNC- 
APPROX. 0 VDC Y Y PIN 1 OF Q113. TIONAL. 


Y CHECK 9105, Q106 AND CORRECT VOLTAGE 4 
CHECK SQUELCH CIRCUITRY.| | ASSOCIATED CIRCUITRY. Y 


LESS THAN 1 VAC RMS <= 


AND AUDIO LOAD TO PINS 
4 AND 5 OF EXTERNAL 
MICROPHONE JACK. 


CORRECT VOLTAGE UNSQUELCH TRANSCEIVER. 
1 CONNECT A. SIGNAL GEN- 
MEASURE AC VOLTAGE ON | ERATOR TO ANTENNA 
INCORRECT VOLTAGE =e [PINS 1 AND 6 OF Q116. eA GaTaWIGLUGETLGEIGH aie ee eee 
Y PINS 2 AND 8 OF Q106. SITIVITY. 
Y MEASURE DC VOLTAGE ON 


PINS 7 AND 10 OF Q106. 
CHECK Q116 AND ASSOCI- CORRECT VOLTAGE 
ATED CIRCUITRY. Y 


INCORRECT VOLTAGE POOR RECEIVER 


SENSITIVITY 
CHECK Q117 AND ASSOCI-| @ INCORRECT VOLTAGES ~& CHECK VOLTAGES ON Q117. { | 


ATED CIRCUITRY. Y CORRECT VOLTAGE 


CHECK Q106 AND ASSOCI- CHECK THE ALIGNMENT OF 
CORRECT VOLTAGE ATED CIRCUITRY. THE RECEIVER. 
CHECK SPEAKER. CHECK SQUELCH CONTROL | 
POOR RECEIVER 


AND ASSOCIATED CIR- 
CUITRY. SENSITIVITY 


{ 


DISCONNECT SIGNAL GEN- 
ERATOR FROM ANTENNA 
RECEPTACLE AND CONNECT 
A HIGH-IMPEDANCE SCOPE 
PROBE TO SIGNAL GEN- 


MEASURE 21.4 MHz SEN- MEASURE 21.4 MHz SEN- MEASURE 455 kHz SENSI- ERATOR OUTPUT PORT. 
CORRECT os CORRECT CORRECT = <a 

SITIVITY ON DRAIN OF ~=. —@| SITIVITY ON PiWN 1 OF =< —<@ | TIVITY ON PIN 6 OF SET SIGNAL GENERATOR 

Q104 ‘SENSITIVITY Q106. SENSITIVITY Ql0s. SENSITIVITY TO 455 kHz AND MEASURE 


12 dB SINAD SENSITIVITY 


| { | ON PIN 1 OF Q106. 


LOW SENSITIVITY LOW SENSITIVITY LOW SENSITIVITY 


1 Y Y LOW SENSITIVITY 
CHECK L106, F101, F102 CHECK Q105, X101 AND CHECK F103 AND F104 1 
= 5 AND ASSOCIATED = 
AND ASSOCIATED CIR ASSOCIATED CIRCUITRY D AS CIRCUL ee aac RSEoReE 


Sail 


: TRY. 
CUITRY xe ATED CIRCUITRY. 


CORRECT SENSITIVITY 


MEASURE RF VOLTAGE AND MEASURE RECEIVER SEN- | MEASURE RECEIVER SEN- CHECK Q101, Q102, Q222, 


ORRE 

FREQUENCY ON GATE 2 OF |p Cae => | SITIVITY ON DRAIN OF > one SITIVITY ON GATE 1 OF | >> ee => | 0223, AND ASSOCIATED 
Ql04. 0103. Q103. CIRCUITRY . 

fD = RX ep - 21.4 MHz 

INCORRECT VOLTAGE OR LOW SENSITIVITY LOW SENSITIVITY 

FREQUENCY 

CHECK RECEIVER CRYSTAL CHECK L103 - L105, CHECK Q103 AND ASSOCI- 
Q111, Q112 AND ASSOCI- Q104 AND ASSOCIATED ATED CIRCUITRY. 
ATED CIRCUITRY. CIRCUITRY. 


| FIGURE 9. HX500S RX TROUBLESHOOTING CHART 
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RF VALUES IN VRMS 


REFERENCE 
DESIGNATOR EMITTER BASE COLLECTOR 
Q201 O70 V heshtey: 
02072 - O06: V 2.40-¥ 
Q206 - OSes V OOTY 
Q207 - OSZ25V Fe gan | 
Q208 - Siew ZeoQa. 
Q209 - 1.40 V 2. DORN. 
OZ10 1.800 V - Bye e. i 
(Pinay 1) Pan #42 
QBO1 - 1 W ie iN 
(high power) 
Q4114 . - OF Daa 0.44 V 
Q112 - OF OSE Coos ay 
Q104 OMS R A - - 
(Gate 2) 
Q105 0.50) - Oye SZey. 
CRD) Vem ecnoe®, 


i 


RF SIGNAL INJECTION VALUES « 


REFERENCE VALUE 

DESIGNATOR (IN MICROVOLTS) 
455 kHz 

Q106, PIN 1 350 uV 

0105, PIN 6 450 uV 
21.4 MHz 

Q105, PIN 1 3.5 uV 

0104, DRAIN 6 uV 
FREQUENCY DESIRED 

Q104, GATE 1 4 uV 

0103, DRAIN 10 uV 

Q103, GATE 1 3.3 uV 


* Measurements are made wtth a 


low eapacttance scope probe 
connected to the output port 
of a stgnal generator. 


TEST POINT VALUES IN VDC 


REFERENCE 
DESIGNATOR VALUE 


TP6 Obl ma 
WS 0. 16FV 
TP4 Oe oo mally 
HPS 0.84 V 
TP 1 0.40 Vx 


* With a -100 dBm 
signal to the an- 
tenna receptacle. 


TX AUDIO VALUES IN VAC P-P 


BESIGNATOR © VALUE NOTES 
RECEIVER 
Q106, PING 1.40 V > 
0116, PIN1 0.80 V 2 
Ol Von INeo 80. 2omv 2 
Q117, PIN2 3.40 V 2 
Q117, PIN 5. 0.308V 2 
Oii7 PING nS cone 2 
SQUELCH 
G11; PING 0.7009 3 
Cis PINT 2) 20. 50Ny 3 
Q113, PIN 8 0.02 V 3 
TRANSMITTER 
O21 2 PNG ieee 0 pOany 
0712) PIN 6m 91200) V 1 
R209/R210 0.25 V 1 


NOTE: 1. Non-transmitting wtth 
peak-to-peak tnput on 
J501. 
2. Volume control at tts 
midposttton. 
3. Squelch control fully 
clockwtse. 


FIGURE 10. HX500S TROUBLESHOOTING MEASUREMENTS 
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DRAWINGS 


GENERAL 


The following illustrations represent the 
electrical and mechanical details of the 
transceiver. Also included are the electrical 
drawings of the desk-top charger (CSA50 Series), 
and the speaker-microphone (MP650A), which are 
compatible with the HX500S. Mechanical drawings 
of the charger and microphone are also 
included. 


-|9- 


REVISIONS 

As each drawing is updated, the parts changes 
which are not compatible with all previous 
versions of the transceiver are incorporated 
into a revision list printed on the applicable 
drawing. Organized chronologically by model 
serial number, ae lists the reference 
designators of the old parts, a description of 
the revisions incorporated in current 


transceiver builds, and the serial number of the 
first unit that incorporates each change. With 
the information in the revision list, a 
technician can determine how the drawing should 
appear for any previous version. of the 
transceiver. 
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HX500S SCHEMATIC DIAGRAM 


FIGURE 11. 
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FIGURE 12. HX500S PRINTED CIRCUIT BOARD DIAGRAM 
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FIGURE 13. HX500S EXPLODED PARTS VIEW 
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FIGURE 14. CSA50 SCHEMATIC DIAGRAM 
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FIGURE 15. CSA50 PRINTED CIRCUIT BOARD DIAGRAM 
(SOLDER SIDE WITH COMPONENT OVERLAY) 
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FIGURE 16. MP650A SCHEMATIC DIAGRAM 
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FIGURE 17. SEMICONDUCTOR PIN DETAILS 
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PARTS LIST 


eee 


GENERAL 

Information on significant mechanical parts and 
all electrical parts, excepting certain common 
resistors, is included in the parts lists. 
Parts in each list are listed by reference 
designators in alphanumeric order. Those parts 
which share the same value and SCC part number 


are grouped together. 


ORDERING REPLACEMENT PARTS 
Standard Communications Corp. (SCC) may not be 
able to fill replacement parts orders that are 
without = such identifying information as: 
reference designator, value, description, part 
number, and unit model number. 


To place orders, phone the SCC Parts Department 


279 


at (213) 532-5300, extension 248, or write: 


SCC Parts Department 
P.O. Box 92151 
Los Angeles, CA 90009-2151 


Crystals or crystal filters must be ordered 
through the Frequency Management Department, at 
the number listed above, extension 251, or the 
above address. 


REVISIONS 


Parts lists apply to parts in the current build 
of the transceiver as of the printing date. 
Revision lists (found in the Drawings section) 
catalog the parts in the previous builds of the 
transceiver which cannot be replaced by the 
parts In the current parts list. The revision 
lists describe all changes which distinguish 
each version of the transcelver. 
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